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a new wire wound potentiometer 


The mechanical and electrical features of Type 2W 
Rheostat-Potentiometer are designed for 
current and future electronic circuits. This modern, 
2 watt unit offers maximum application 
adaptability plus typical IRC superior performance 
Electrical operation is improved by one-piece 
center terminal and collector ring, and direct 
contact between collector ring and contactor. Equivalent To JAN-R-19 
Advanced mechanical design anchors winding Style RA20 Specification 
securely to strip, locks element into position, 
and assures accurate location of terminals. 








IMPROVED DESIGN FEATURES 


p Better Heat Dissipation 
b Greater Dust Protection 


Increased Mechanical Rotation 


Increased Electrical Rotation 


ee More Resistance Values 


Double and Single Taps Available 


war 


INTERNATIONAL RESISTANCE CO. 


Dept. 341, 401 N. Broad Street, Philadelphia 8, Pa 


in Canada: International Resistance Co., Lid., Toronto, 
“4 i Wattate : licensee 
*Germanium Diodes. — 


Send Bulletin describing Type 2W Potentiometers 


Wire Wounds ¢ Uitra HF Title 
age Resistors + Low 
citors + Selenium \ Company 


Address 
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GAS-CYCLE REACTORS FOR POWER 


A NUCLEONICS Speci 


1. Small Gas-Cycle Reactor Offers Economic Promise... 


FARRINGTON DANIELS 


2. Progress on Materials— 


Key to Gas-Cycle Reactor Potential... 


AEC Steps Up Reactor Safety Experiments. .. 


RICHARD HH. GRAHAM and D. GLENN BOYER 


Counting Suspensions in Liquid Scintillators. . . 


F. NEWTON HAYES, BETTY 5S. ROGERS, and WRIGHT H. LANGHAM 


Stress-Strain Curves for Reactor-lrradiated Plastics. . . 


Cc. D. BOPP and SISMAN 


Using Intermediate Experiments for Reactor Nuclear Design... 


WwW. H. MceCORKLE 


Conducting an Exponential Experiment with a 
Natural-U 
NEVE de MEVERGNIES, and G. TAVERNIER 


OPCHIE, F. LEONARD, M 


Handling Alpha-Active Pyrophoric Materials 1 


What is the Best Approach?... 
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Cross Sections 
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Nitrous Oxide Dosimeter for High Levels of Betas, Gammas, and 


Thermal Neutrons. . . 
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Efficient and Reliable Transistor High-Voltage Power Supply. . . 


G. & DRIVER 


Liquid-Scintilletion Counting for Assay of Tritium in Urine 


GEORGE T. OKITA, JAMES SPRATT ond GEORGE V. LEROY 
Remote Tongs Adapted for the Small Radioisotope Laboratory 
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Recent Developments in Glass Dosimetry . 


NORBERT J. KREIDL and GERALD £ BLAR 


Nuclear Engineering 


Automatic Neutron Flux Scanner 
8. FROST ond &. FENR 

Automatic Period Control of the Raleigh Research Reactor 
H. A. LAMONDS 


Industrial Applications 


Carbon-14 Method Tests Home Laundering Procedures. . . 
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SWIMMING POOL REACTOR, one ofthreeG-E tities of neutrons. Its flexibility, safety fea 
research reactors available under the 7-point tures, and high flux potential appeal to 


program, is designed to produce large quan universities and research organizations. 


NEW GENERAL ELECTRIC 7-POINT PROGRAM: 








REACTOR SPECIFICATIONS are pre BUILDING STUDY also includes com HAZARDS SUMMARY REPORT: 


pared to meet your research require plete co-ordination of all plans for We help you prepare study for 
the many facilities required in the re submission to AEC Division of 


ments. These include a report on core, 
Civilian Application. 


control, and reactor components actor and laboratory buildings 





UFACTURE OF REACTOR is 


How General Electric can help you 
enter advanced nuclear research fields 


New G-E 7-point program simplifies procedure 


for obtaining a nuclear research reactor 


There is more work involved in obtaining a nu 
clear reactor for advanced research than simply 
ordering one. Specific research requirements must 
be determined beforehand, an appropriate design 
selected, and necessary AEC construction pet 
mits and licenses obtained. Other essential steps 


are covered in the program outlined below 


NEW GENERAL ELECTRIC 7-POINT PROGRAM 
is a plan designed to materially aid you in put- 
ting a research reactor to work. Through this 


program you can obtain any one of three Gen 


eral Electric research reactors: The Swimming 
Pool Reactor, Heavy Water Research Reactor, 
or the Nuclear Test Reactor. 


FOR MORE INFORMATION on these three re 
search reactors and the new General Electri 
7-point program, write for bulletin GEA-6326, 
General Electric Company, Section 191-1, Schen 
ectady 5, N. Y.; or contact your nearest G-E 
Apparatus Sales Office. Outside the U. S. and 
Canada, write to: International General Electric 
Co., Inc., 570 Lexington Ave., New York, N. Y 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


rdinated with other 


plans, thereby assuring 


ect scheduling the complete system. 


REACTOR INSTALLATION is com- 
pleted at the site by the men who have 


followed the design and manufacture of that proper operation of 


6 START-UP AND SERVICE by exper 


system will be maintained. 





ienced personnel is added assurance 


your nuclear 


General Electric EM* Pumps... 


Move liquid metals with greater 
Safety and continuity 


-», OPERATE WITHOUT MOVING PARTS, 


General 


designed for 


Electric electromagneti pumps, first 


radioactive and high-temperature 
systems, are now used in liquid metal labora 
where 


tories and industrial processes 


} minimum 


leakage and continuous operation are important 


Now designed to pump liquid metals at tem 
peratures up to 1500 degrees F and to move up to 
10,000 gallons per minute with accurate control 
of flow, General Electric EM pumps can be used to 
move such metals as sodium, sodium potassium, 
lead, bismuth or mercury. 


* Electromagnetic 


SEALS, OR BEARINGS 


General Electric offers complete liquid metals 
pumping systems including EM pumps, mag 
netic flowmeters, liquid level indicators, pressure 
transmitters, induction heaters, cold traps, plug 


ging indicators and sodium oxide control stations 


For more information on liquid metals pumping 
systems and components, contact your nearest 
G-E Apparatus Sales Office, or Section 193-1, 
General Electric Company, Schenectady 5, New 
York. Outside of the U.S. and Canada write to 
International General Electric Company, Inc., 


570 Lexington Avenue, New York City, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FOUR GENERAL ELECTRIC EM PUMP MODELS are shown by 
J. F. Cage, Manager—Component ond Coolant Systems Engineer- 


ing Operation, Atomic Power Equipment Department, (I. to r.): 














linear induction, helical flow, d-c, and a-c types. Diagram 
shows pumps’ operating principle: Force is exerted on current- 


carrying liquid in magnetic field 








LIQUID METAL LOOP tests sodium potassium 
Nak na G-E electromagnetic pumping system 


fo e as heat-transfer agent. Loop's a-c EM 


pump (below) operates at 600 degrees F 


with capacity of 30 gallons per minute. Mag- 
tic flowmeter (left of pump) measures flow 


nally, providing greater safety 








GENERAL ‘3é ELECTRIC 


CVC’'s model LCI-14 high-vacuum system meas- 
ures 39” by 30” by 88” with a chamber 14” in 
diameter, 24” high. It produces a pressure of 0.5 
micron Hg in five minutes. High-vacuum valve 
isolates diffusion pump while chamber is opened 


to atmosphere. 





a one economical package 


fills all your laboratory needs for high vacuum 


A CVC packaged high-vacuum system 
quickly creates a low pressure environment 
for metallizing optics and other materials, 
for melting metals, for degassing liquid 
compounds, and for a variety of other 


laboratory needs 


With every CVC system, performance 1s 
swift and dependal le; each system ofters 
e The proper sizc oil-diffusion pump in 
combination with mechanical pump to 
evacuate the all-glass chamber quickly to 
a fraction of a micron 
@ The correct vacuum gauges to follow the 
evacuation cycle, 





e ( omplete controls for electrical equlp- 
ment, including a series of air-tight but 
current-conducting feedthroughs in the 


chamber. 


@ Jack panels for switching to different 


voltages or different sets of clectrodes 
optional ' Essentially the same as the 

LCI-14 high-vacuum system, 
the LCI-18 offers a larger 
chamber (18” by 30”), and 
rotating seals, glow dischat ge clectrodes, produces an ultimate pres- 


e And, if you like, such accessories as 


and high-frequency power feedthroughs sure of 3 x 10™9mm Hg with 
a 13 c.f.m, mechanical pump 
and a six-inch CVC oil-dif 
wr . fusion pump. Hoist is stand- 
CVC LC1-14 shown above and the larger and on ha tE-A0, cntnall 


LC1-18 shown right. on the LCI-14, 


Write for an illustrated data sheet on the 


Consolidated Vacuum, Rochester 3, N.Y. 
4 division of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 





Saies Offices: Albuquerque « Atlanta + Boston + Buffalo « Chicago « Dallas « Detroit « New York + Palo Alto « Pasadena « Philadelphia « Seattle « Washington, D.C. 
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“LEAD-RUBBER” GLOVES that permit handling of low 
evels of beta radioactive materials. The gloves are 
soft and as pliable as heavy leather. They are made 
in a choice of thicknesses equaling 1 to 5 mm. lead 
shielding. They are designed to fit standard “O” 
ing systems employed in “Dry-Glove” boxes 


NEW TOOLS 


for the Nuclear Industry 


No. 13 “SAFETY-GLOVE” BOX. Transparent plastic 
housing with 4” thick chemical and scratch resist 
ant observation-glove panel. Shown is the simplic 
ity in removing the 36” x 24” front observation 
glove panel from the Safety-Glove box. Note the 
air gauge (1) and the inflatable plastic gasket-tube 
(2) which encircles the “Box.” The patented inflat 
able gasket system allows the opening and closing 
of the entire “Dry-Box” to and from a hermetic 
state within seconds 


TWO SIZES: 36” x 24” x 18", 48" x 30” x 20”. 


“SAFPETY-GLOVE” BOXES are now cast into a one 
piece “bottle like” housing of unbreakable and high 
heat resistant Polyethylene. The housing can be 
steam sterilized and has excellent chemical resist 
ance. It is absolutely impervious to all acids. It is 
light and portable. Stainless steel housings are 
also available with the same Lennard patented 
features and controls 


A new filter system with an efficiency of 99.98 on 


bs 0.3 micron dust particles. The system is composed 
WRITE FOR of an internal and external filter housing with two 
FREE LITERATURE ; P / ‘ disposable filters. The dust particles are trapped 
j within self-contained filter housings and disposed 

of in a polyethylene bag. 


“> P.M. LENNARD CO, INC. 


196 DEGRAW STREET, BROOKLYN , N. Y. ULSTER 5-2131 
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---as a fuel 


Atomic energy may soon be used 
as the source of electric power 
for steelmaking, and perhaps 
eventually as a means of making 


steel! directly from iron ore. 


»»--asS atool 


Radioactive isotopes are being 
used to determine wear on 
steel-mill structures and equip- 
ment,to improve steel quality,and 
to study steelmaking processes. 





REPUBLIC 


Woldi Widest Rouge of Standard, Steele 


CLEVELAND 1, 
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a fuel...atool...a market 


..atREPUBLIC 
STEEL 


The centuries-old iron and steel business 
is learning a lot these days from the decade- 
old atomic energy business ... and putting 
this knowledge to use in many ways. For 
instance... 

At Republic Steel, radioactive isotopes 
are already at work gaging the thickness of 
steel strip even while it moves at 1,400 feet 
a minute from the end of the continuous 
rolling mill. 

At another Republic Steel plant, our 
Nuclear Physics staff is giving long-range 
consideration to nuclear power as a replace- 
ment for fossil fuels in converting iron ore 
to steel. Completely new concepts of steel- 


ae Stak Producdad 


OHIO 
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making may come from these investigations, 

At the same time, Republic Steel's Mar- 
keting Divisions are promoting and selling 
Republic stainless steel, alloy steel, and 
titanium to designers and manufacturers of 
instruments, heat exchangers, reactor Com- 
ponents, and other equipment for the atomic 
energy industry. 

Republic Steel's Nuclear Physics staff is 
working with Republic's research, produc- 
tion, and sales departments to develop 
atomic energy uses as tools, fuels, and mar- 
kets for Republic Steel. We believe that we 
can help you... a card or letter will start 


things happening. 


.-.-.-aS a market 


Reactor components such as heat @ex- 
changers and vessels are made from Republic 
Stainiess steel plate, sheet, and tubing. 
Republic Titanium aiso shows promise as 
a structural material for atomic equipment. 


.. Write for 
the free bookiet 





which describes 
Republic Steel's 
interest in 
atomic energy 
and nuclear i 
physics. Ask #8 
for "Booklet 
N-56A.” 


| 





LETMIUM in the ATOMIC FUTURE 


Only in recent years has mention of Lithium in nuclear energy been made. 


For the past 12 years, however, the technical staff of Lithium Corporation 


has been accumulating know-how on lithium. The contributions made to the 


comparatively small store of knowledge 
on this interesting element are material. 
Now, with our country on the threshold 
of peacetime nuclear power, Lithium 
Corporation stands ready to assist the 
creators of tomorrow’s power. Lithium 
metal, two metal derivatives, and 15 
salts are available for study. You are in- 
vited to share the benefits of our use- 
research into lithium. Write for tech- 
nical data sheets on this miracle element. 
It could mean a great deal to you. 


Model AMF Atomics Inc. Research Reactor 


... bends ahead in industrial applications for Lithium 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2595 RAND TOWER 
MINNEAPOLIS 2, MINN. 
’ 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago + CHEMICAL PLANTS: St. Lowls Park, Minnesota + Bessemer City, North Carolina + RESEARCH LABORATORY: St. Lowis Park, Minnesota 
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New Homogeneous Reactor 


ior LOW-COST ATOMIC POWER 


in the 5,000 to 40,000 kw output range 





Simplicity of design, exceptional stability and ease of control 


are outstanding features of this small homogeneous power plant 


The one-region aqueous homogeneous reactor il- 
lustrated in the cut-away drawing at the right has 
been designed by Foster Wheeler for economical 
production of electric power in the 5,000 to 40,000 
kw range. It offers these unique advantages. 


I. Reactor design is based on optimum nuclear 
parameters rather than heat removal. 


2. Continuous chemical purification of the liquid 
reactor fuel removes fission and corrosion 
products. 


3. No control or safety rods are necessary. Large 
negative temperature coefficient of reactivity 
enables reactor power to follow load demands 
rapidly and faithfully. 


- Reactor vessel is a simple, spherical pressure 


vessel. 


Liquid fuel is pumped from the reactor to a heat 
exchanger and the steam thus generated can be 
superheated and used to drive a conventional tur- 
bo-generator. For more complete information, send 
for a copy of the November issue of Heat Engi- 
neering. Foster Wheeler Corporation, 165 Broad- 
way, New York 6,N. Y. 


e*eeeeseeeeeeeeeseeeaeeseeeeeeeeeeneeenee 





STEAM DRUM 
PRESSURIZER 
REACTOR VESSEL 
HEAT EXCHANGER 
PUMPS 
STORAGE TANK 


(HOT portions of circuit shown in red) 
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FOSTER WHEELER 


NEW YORK *© LONDON «+ PARIS © ST. CATHARINES, ONT, 
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Removing parts from Inconel retorts subject to sustained high-temperature attack. Inconel doubled life of retorts. 


Heat agrees with this Inco alloy 
-eelong affer other metals fail 


Want a metal that resists sustained 
assault by heat and corrosive 

Look to Inconel* nickel-chromium 
alloy. 

Take the carburizer shown above, 
for example, It encounters conditions 
as severe as those in many atomic 
energy applications. It operates 
twenty-four hours a day at 1700°F, 
in a carburizing atmosphere. It ex 
periences thermal shock in loading 
and unloading. In this demanding 
application, Inconel alloy retorts last 
twice as long as those made of other 
metals, 

Service records like this show why 
Inconel alloy is used in high-ten 


perature processing of all kind 


Now nuclear engineers are 
turning to Inconel 


Inconel is structurally stable. It is 

not subject to embrittlement on pro 

longed heating. 

Inconel is chemically stable. It r 

ists damage by oxidation. carburi 

zation and other forms of high-tem- 

perature attack, 

Inconel is mechanically stable. |t 

retains useful properties to 2100°F.. 
in some applications It 

resists grain growth and withstands 

thermal shock 

Inconel is easy-to-work 


form. machine weld . 


easy to 
available in 
ill commercial wrought forms 


*) 








CUGINEERING PROPERTIES 


IMCOMEL end INCOMEL 


Any hot metal 
questions? 


Resolve them 
with Ineo’s 24 
page Tec hnical 
Bulletin 7 Packed with 
facts about the physical con 
stants, properties, working 
characteristics, and mill forms 


of Inconel and Inconel “X” 


age-hardenable nickel-chro 
mium alloy). Yours for the 
asking. 

So are the advice and help of 
Inco’s Technical Service Sec 
tion. Just write: 
THE INTERNATIONAL WICKEL COMPANY, INC 


Y 


4 
INCO, Nickel Alloys 








Inconel ... for long life at high temperatures 
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ARCHER LEAD GLASS GOWN 


This garment of spun lead glass fabric is designed to 
protect vulnerable parts of the body from x-radiation 
and beta-radiation of atomic fission products. No longer 
does one have to depend entirely on lead rubber aprons 

. and risk exposure of arms, shoulders and lower legs 
to scattered radiation. 

Measurements made at 75 K.V. and 0.5mm Aluminum 
gave the following results: 

© transmission lead equivalent 


1 layer 15 040mm 
2 layer 6 088mm 
3 layer 4 140mm 


Archer Lead Glass cloth is very effective in light 
weights. It is a flexible, strong, chemically resistant, 
fireproof materia]. Archer cloth will not deteriorate in 
storage or use, is non-shrinking and non-allergic 


MEMORIAL MODEL “CORAY” CO* IRRADIATOR 


Engineered by BAR-RAY with U.S. ATOMIC ENERGY COMMISSION 


Floor, wall or ceiling mounted 

Remote automatic operation or to suit 

special requirements 

Designed for continuous use 

Wide range of cone fields available 

Larger fields at shorter focal distance 

Designed for standard AEC capsule 

Meets all safety requirements of ye 
upoiiats aioe Bureau of Standards new Handbook 54 and 

Atomic Energy Commission 


New York City 
e Economically priced from $3,000 to $12,000 





@ 500 curies for A 
PARKE-DAVIS ; . , 
Detroit, Mich therapy, industry and research are available in 


complete range of Cobalt” irradiators for 


six basic models from 250 to 1,000 curies. 


CORNING RADIATION SHIELDING GLASS BABCOCK & WILCOX FLEXIBLE FILM HOLDER 


Bar-Ray is distributor for this 3.3 density, non Bar-Ray is manufacturing licensee for this heavy 
browning and 6.3 density lead glass. The 3.3 glass will duty, flexible, light type enclosure for x-ray sheet 
not discolor when exposed to high level radiation. It film, for use with direct exposure and with lead 
has mechanical strength comparable to commercial screens. Fabricated of durable black plastic and 
sheet glasses and excellent chemical stability. A vari hinged with black plastic tape. Double fold-over in 

of sizes are available in thicknesses of 2”, 3 construction, it is 100% lightproof. Accommodates 
4", 6” and 8”. films and screens in all sizes. Special sizes to order 


SOLD THROUGH YOUR DEALER WRITE FOR LATEST CATALOG 


BAR-RAY PRODUCTS, INC. 


219 — 25th STREET, BROOKLYN 32, N.Y. Telephone: SOuth 8-1022 
European Representative: Mr. C. E. Ferrero, Vie G. Tomassetti, 8, Rome, italy 


Stoinless Steel Processing Systems @ Isotope Fume Hoods and lobs @ Film Transfer Cabinets @ Thermostatic Valve Assemblies 
leod Lined Chests and Sofes ~ Archer leod Giass Gowns . leod Protective Screens . leed inwileted Hoods 
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Special Report in May NUCLEONICS 
on RADIOISOTOPES 


tin May NUCLEONICS 
2ADIOISOTOPES 


re nport in May NUCLEONICS 
on RADIOISOTOPES 


Report in Miay NUCLEONICS 
on RADIOISOTOPES 


Report in May NUCLEONICS 
on RADIOISOTOPES 


Report in May NUCLEONICS 
on RADIOISOTOPES 


Ori 


Report in 


on RADIOISOTOPES 


Report in May NUCLEONICS 
on RADIOISOTOPES 


Report in May NUCLEONICS 
on RADIOISOTOPES 


ABP 


A McGRAW-HILL PUBLICATION 330 WEST 42n0 STREET 





Your May sales message in NUCLEONICS for advertising radioisotope prod- 
ucts and services will have greater impact and longer lasting value. A “first- 
time,” 32-page report will examine the practicability and economic importance 
of specific industrial applications. This handbook-type reference compilation 
will cover Research, Large Scale Industrial Tracing, General Use of Isotopes 
in the Field of Hydraulics, Wear Studies Employing Tracers, Isotope Dilution 
and Tracer Analysis, Activation Analysis, Beta Thickness Gaging (Transmis- 
sion and Backscatter), and Density Gaging Using Gamma Sources. Schedule 
your May advertisement now . .. derive the benefits of tying-in with an issue 


that will be studied for months to come, attracting industry-wide attention. 


Closing dates for May: complete plates — April Ist; copy to be set — March 25. 


(> 
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HOW WE. 
MEASURE 


Vi aA REACTOR’'S 
DEVELOPMENT | 
CORPORATION FIRST 
OF AMERICA HEARTBEAT — 


o 
a 
e 


» A new reactor is conceived in a 
human imagination but it is born and 
is first alive as a “critical assembly” 
in a “critical” facility. Each reactor 
must undergo many exhaustive tests to 
establish safety and performance char 
acteristics. The first such tests are 
conducted in a reactor critical facility 
at zero power under the direction and 
control of a skilled team of nuclear sci 
entists, engineers and supporting tech 
nical personnel. 

NDA is completing the country’s first 
private industrial reactor critical facil 
ity at its Nuclear Experimental Station 
in Pawling, New York. Staff personne! 
are organizing and planning reactor 
critical experiments in connection with 
several reactor development programs 
under way at NDA. 

NDA would be pleased to work with 
other reactor designers and builders 
in developing and conducting test pro- 

. grams utilizing this new reactor criti- 

cal facility. Consultations on a program 

es to meet your requirements are avail 
6 able without obligation. 





. 
» 
* NDA always welcomes inquiries from 
scientists and engineers interested in 
joining with us in this expanding field. 


yt: Nuctear DEVELOPMENT CORPORATION OF AMERICA 
5 NEW STREET, WHITE PLAINS, N. Y.~+ TEL. WH 8-5800 
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ROUNDUP of Key Developments in Atomic Energy 





40,000 
Kilograms 
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LATE NEWS and Commentary 


Long awaited, the announcement by the President last month that 40,000 kg of 
U*** would be made available for peaceful uses here and abroad contained so 
much vagueness on the conditions that might be attached to distribution that it 
was not clear whether the program would be a boon or bust to the U. S. One 
industry observer flatly said, “If we tie too many strings to our negotiations with 
foreign countries, this will boomerang on us.” 

Under this second annual “determination” required by Sec. 41b of the new act 
half the 88,000 Ib would be leased in the U. S. “for all licensed civilian purposes, 
principally for power reactors”; half abroad “through sale or lease for peaceful 
purposes, principally power and research reactors. This,” the determination 
specified, “is in addition to the 200 kg already made available for research re- 
actors abroad.” Further, “it is not intended that nations which are presently 
producing U***, or the Soviet Union and its satellites, shall share in this distribu 
tion.” The first category rules out Britain. 

In an accompanying statement, AEC chairman Strauss filled in a few of the 
holes. The metal “will not all be distributed in the coming year or in any other 
single year. It will be distributed over a period of years as needed, with smaller 
amounts in the early years. Licenses may be issued for a varying period extend 


ing up to 40 years, and delivery of U*”* to licensees will be spread over the life 


of the licenses, to permit start-up of reactors and replacement of fuel as required 
in later years.” He also said the authorization “was based on estimates of cur- 
rent and future needs. These include the needs of existing licenses and pending 
applications for licenses as well as proposals received by the Commission—includ- 
ing proposals under the power demonstration reactor program—which seem 
likely to lead to the filing of license applications during the current fiscal year 
ending June 30, 1958. . . . The U*** will be distributed under the provisions of 
Sec. 33 of the Atomic Energy Act of 1954 and will be allocated to specific li- 
censees only on the basis of a Commission determination of the licensee's need 
for the material.” 

The statements begged a number of key questions, one of them explicitly: “The 
procedures which will govern the distribution of the 20,000 kg of U*"* to be made 
available to other countries, as well as charges for sale-or-lease, will be an- 
nounced in the near future.” Points crying for clarification include 

Enrichment. Not a word on this in either Eisenhower or Strauss statements 
The existing research bilaterals, covered by the earlier 200 kg allocation, each 
specify “up to 6 kg of contained U** in uranium enriched up to a maximum of 
20% U***.” For the larger amounts required to fuel power reactors, 20% enrich 
ment had been considered dangerous—-for diversion to weapons use — by the se 
curity-minded, but AEC is now leaning toward a 20% enrichment ceiling 

Reprocessing. Nor is there any clue in the statements whether return of spent 
fuel to the U. S. for reprocessing and plutonium recovery would be required. In 
a subsequent radio interview, however, Strauss said U. S. reprocessing would be 
required and that he “presumed” a U. S. representative would be stationed in 
each foreign plant using our U***. Sen. Anderson and others contend that this 
approach is technically impractical, economically and psychologically unsound, 
and that the U. S. would do better to make a show of confidence in its allies 

Ownership. The determination speaks of “lease” domestically, “sale or lease” 
abroad. The law lays down that the government must own all fissionable mate 
rial in the U. S., but implies that sale is permissible abroad. This inconsistency 
may focus pressures for liberalization of the law’s domestic ownership clause. 
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LATE NEWS and 
Commentary 


The Zinn 
Resignation 


World agency. Although the determination was published on the eve of the 
meeting in Washington of the 12-nation committee to redraft a charter for the in- 
ternational atomic agency, no reference whatever is made to this proposed body 

unless the prohibition on granting U*** to the Soviet bloc is viewed as a nega- 
tive reference. However any role of world uranium-dispenser that may once 
have been contemplated for the agency has now been dropped because of lack of 
confidence between East and West 

Euratom. Another international angle is the effect the determination may 
have—and may have been intended it should have—in deterring West European 
aspirations to build jointly their own U*** separation plants. The determination 
came on the eve also of a meeting of the European coal-steel pool nations to set 
up a parallel atomic pool, Euratom; one of the principal goals envisaged for this 
pool is the building of a joint gaseous diffusion facility 

Although 20,000 kg of U for domestic use may seem like a huge amount, a 
little pencil work quickly cuts it down to size The six power projects now un- 
derway (Shippingport, Con Ed, Commonwealth, Detroit, Yankee and Nebraska ) 
require a total of 2,759 kg of contained | for their initial loadings alone. Thus 
if one assumes a l-year average fuel cycle, the 20,000 kg will barely feed these 
six plants for seven years let alone the 40-year license period of which Strauss 


poke ind let alone any other projec ts 
aa 


The resignation last month by Walter H. Zinn as director of Argonne National 
Laboratory aroused a flurry of spec ulation on two points: (1) future of govern 
ment-owned national atomic energy labs, and (2) future of Argonne specifically. 
With the growth of industrial activity in atomic energy, the question has been 
raised, particularly in connection with reactor development, whether AEC’s labs 
should grow in size and in number of project-type programs 

Actually, because the Zinn resignation was related to an AEC decision on a 
particle accelerator project--Zinn denies this relationship—it does not neces- 
sarily point to any policy decision on the part of AEC as far as the future of the 
labs is concerned. In fact, the announcement had a reverse twist: it caused 
ome Argonne personnel to worry about ANL’s future in basic research, some- 
thing which has never been questioned 

What happened on the accelerator project was this: AEC has been considering 


yuilding two high-energy machines in the midwest—one a quic kly-built 10-15- 


| 
Be \ job aimed at keeping us ahead of the Russians who announce 1 a big accel- 


erator project at Geneva; the other a long-range project for an advanced type of 
machine, Midwestern Universities Research Association (a nonprofit coopera- 
tive group of 14 universities, including the University of Chicago, operator of 
ANL for AEC) has been trying for some time to get AEC support for a large 
accelerator, hoping that the machine could be built at a new center and not at 
Argonne. Zinn and AEC, up until recently, were against locating it away from 
ANL. Then AEC, with Commissioner W. F. Libby carrying the responsibility, 
tried to effect a compromise with the short-term project going to Argonne and 
the long-term one to be handled by MURA, presumably at its own site. 
Although he told Nucieonics this was not the reason for his resignation, Zinn 
did resign (effective June 30) at about the time of AEC’s decision. 
Considered by many the country’s greatest reactor designer, Zinn—director 
of Argonne since its establishment in 1946—was acclaimed the outstanding fig- 
ure of the Geneva conference last fall. “The new and vigorous atomic energy 
industry owes much to the clarity of your thinking and the ingenuity of your 
work.” AEC chairman Strauss wrote Zinn At this writing Zinn has not decided 


where he’s going. 
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Insurance Available for Reactor Liability Inadequate, 
Congress, Industry Agree; Rep. Price Asks Federal Aid 


Insurance was the problem that dominated the first half of the annual “Sec. 
202” hearings before the Joint Committee on Atomic Energy last month, high- 
lighting the first two days when AEC leaders testified, and practically monopo 


lizing the industry leaders’ testimony. 


Conclusion: presently available 
third-party liability of 
$60-million is inadequate. 

In reply to close Committee 
questioning, AEC general counsel 
Mitchell declared the Federal gov 
ernment would not be liable for any 
deficit in damages which a licensee 
is unable to meet, in case of a major 

But on the broader prob 
lem, Rep. Sterling Cole spoke for 
all: “It seems to me that this ques 
tion of insurance is one of the most 
important in the whole field of 
licensing with respect to the prog- 
If the appli 
cants are going to be exposed to the 
liability in the extreme of a calamity, 
going to be discouraged 
from getting into it. We have to 
find some solution, unless everybody 


maximum 


mishap 


ress of this business. 


they are 


Seven Bid in Second Round 
of AEC Reactor Program 


Although some had felt the sec 
ond round of AEC’s program of 
financial aid for private reactor 
was going to be a flop, 
events proved otherwise. One week 
after the Feb. 1 deadline for the 
second Power Demonstration Reac 
tor Program, AEC announced it had 
One came from a uni 
versity, six from utilities—of which 


builders 


seven bi ls. 


considered and 
carefully planned. Numerically, at 
least, this compared well with the 
first round of PDRP in which three 
utility groups proposed nuclear 
power plants ranging from 75 to 
134 Mw The second round (NU, 
Oct. ‘55, p. 11) was limited to 
plants in the 5-to-40-Mw class. 

4 Nuc Leonics survey of the seven 
bidders’ reasons for bidding and the 
background 
iber of significant points. 
® Each of the seven bids involves 
a different technical concept, with 

even of AEC’s eight approaches 
represented (all but fast breeder). 
® The survey showed that a utility 
can become active in the nuclear 
field without having a staff nuclear 
None of the utilities 
have nuclear-trained personnel; 
nearly all said they approached the 
matter from the operating utility 
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five were long 


ind preparation brought 


ut a nun 


engineer 


is agreed that the probability of 
accident in an atomic reactor is so 
very remote that we do not need to 
be concerned about a catastrophe.” 

Cole asked AEC to study the 
v0ssibility of Congress limiting the 
[ability of a licensee to meet dam 
age claims occurring in the opera 
tion of the facility, as “one possible 
solution to this insurance problem.” 
And Rep. Melvin Price introduced 
a long ed bill: to have the 
U. S. underwrite liability risk not 
covered at reasonable rates by pri 
vate insurance carriers during the 
next 10 years, 

Heads of three civilian 
power-reactor projects now under 
way told the Committee that (in 
the words of William Webster of 
Yankee Atomic Electric Co.) “we 


Major 


viewpoint and felt they could ade 
wy A assess the possibilities on 
that basis, while leaving details of 
reactor physics and engineering to 
their manufacturer or consultant. 

@ Of the six utilities, three are co- 
operatives and three municipal util 
ity departments. (There had been 
some criticism of AEC that it was 
discriminating against public power, 
and those critics are now watching 
to see what AEC will do.) 

®@ Three bidders took advantage of 
the broadened aid terms (“financing 
and retaining title to all or part of 
the reactor system,” not available 
under the first round). Elk River, 
Wolverine and Piqua specifically 
say AEC would retain title to the 
reactors. 

@® Four bidders (Holyoke 
Orlando and Florida | 
another new element to nuclear 
power by providing that in addition 


Piqua, 
introduced 
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doubt that adequate protection yet 
exists to justify our undertaking 
major construction expenditures 
“What we are really concerned 
about,” said Willis Gale of Com 
monwealth, “is the extraordinary 
third-party liability from a major 
nuclear catastrophe. The _ likeli 
hood of a major nuclear incident is 
extremely remote; but if it should 
occur, the potential damage might 
be extreme ... Our proposal to 
AEC and our contract with GE (for 
a 180-Mw boiling water reactor) 
are conditioned upon the satisfac 
tory solution of the insurance prob 
lem, at reasonable annual cost, be 
fore the end of 1957 
wealth, for one, cannot risk its sol 


Common 


vency for a $35- to $40-million in 
Walker Cisler of De 


troit Edison expressed similar views 


vestment.” 


In another hearing highlight, Com 
missioner Thomas Murray warned 
we are falling behind Russia in the 
peaceful atom race, urged a crash 
program with the U. S spending 
$6-billion to build 12-million kw of 
atomic power by 1965 


to the reactor, there would be a 
standby coal or oil heat source for 
the turbine to provide uninterrupted 
venerating capac ity during refueling 
and development work This will 
yu ld strictly comparable cost data 
® Piqua’s proposal is made contin 
gent on successful completion of the 
AEC-Atomics International Organic 
Moderated Keactor Experiment 
®@ Wolverine’s proposal includes pro 
vision for an on-site chemical re 
processing unit for the highly-en 
riched uranyl sulfate D,O solution 
®@ Wolverine also provides that, be 
cause of their concern over deve lop 
ment of educational facilities in the 
nuclear field, “as part of our pro 
posal we are inviting the nu lear 
physics department of various uni 
versities in this region to use our fa 
cilities to the widest extent possible.” 
For Nucirontics’ survey of the 
proposals, turn the page 


Cole Asks A-Heat for Congress, Reactor under Capitol 


Installation of a power-and-space- 
heat reactor underneath the U. S. 
Capitol became a distinct possibility 
last month when Sen. Clinton P. 
Anderson and Rep. W. Sterling 
Cole, chairman and former chair- 
man of the Joint Committee on 
Atomic Energy, filed bills calling for 
a $200,000 feasibility study. 


“The matter has been rather 


thoroughly explored and all persons 
who had given any thought to it are 
confident that the idea is not only 
feasible and practic able, but that it 
can be done economically as well,” 
His plan is for a 25-Mw 
reactor, buried beneath the present 


Cole said 


powerplant, to provide space heat 
ing in winter and electricity for ait 
conditioning in summe 
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‘ Seven Small Power Demonstration Bidders Tell 


Powza ( ELECTRIC ) 
Reactos TYPE 

Buipea OR ENGINEER 
SCHEDULED COMPLETION 
AvVeRAcE rowna COST NOW 


WHY ORGANIZATION 
TED A BID: ITS PHILOSOPHY 
ON ATOMIC POWFR 


Aw asxep or AEC 


NUMBER AND TRAINING OF 
THOSE WHO PREPARED BID 


SUBMIT- 


Holyoke, Mass. 

City of Holyoke 

15 Mw 

Closed-cycle gas turbine 
Ford Instrument Co. 

? 

11 mills 


“We have immediate need 
for added capacity. We 
would like to cooperate with 
AEC to further the art of 
nuclear power. But as a mu- 
nicipal department we have 
no risk capital; we have had 
to take this into account in 
preparing our proposal. 

“We are in a high cost fuel 
area. Any power at 11 mills 
or less looks good to us. We 
feel fossil fuels are on the 
way up, if anythin yr. The 
possibility of nuclear foel de 
creasing in cost is also good, 
technology of fuel 
and reprocessing 
This is our hope: 
to hold down at least one of 
the advancing costs by the 
use of nuclear power 

"We are not in it 
we're in business to 
sell power. But if we can 
fit research into the picture 
and benefit our rate-payers 
thereby, we are glad to do 
so. We would feel delin 
quent if we did not investi- 
power: we feel 
it's our duty to do so. We've 
looked at a lot of numbers 
on conventional plants; they 
look good. We're in- 
trigued with the overall plant 
elliciency that can be at- 


_ 


“Can't give exactly at this 
time We propose to put 
into the plant up to the 
equivalent cost of a conven 


as the 
fabrication 
advam es 


for re 
searc h; 


gate nuclear 


don't 


tional pl int 


“The project officer 
ce pt superinte ndent ) 
company attorney worked it 
out, with the manager su 
pervising. There's also a 
staff nuclear study commit- 
tee. None of us has nuclear 
training; we look at it from 
the operating power utility 
standpoint. None of us pre 
tends he's a nuclear physicist; 
have enough 


- 


(gas 


and 


but we do 


Orlando, Fla. 

City of Orlando 
25-40 Mw 

Liquid metal fueled 
? 

1960 

6.5 mills 


“We had just retained Black 
& Veatch of Kansas City as 
consulting engineers for our 
future power expansion. 
They were here to sign a con- 
tract just two days before the 
second round deadline, and 
suggested we file a bid—they 
thought it would be a good 
idea because of the high cost 
of fossil fuel in Florida. They 
had already srepared an ap 
plication, a we had a 30 
minute discussion on it We 
did not make a long study 
we are just taking our en 
gineers’ word for it that this 
Black 


contacting man 


can become a reality 
& Veatch are 


ufacturers.” 


tained with closed-cycle sys 
tems. Some of the 
are absolutely fantastic 

“We will have heat 
sources for the gas turbine, a 
conventional boiler side-by- 
side with the reactor, so we 
don’t lose generating capacity 
during reactor refueling or if 
any work is necessary during 
the development phas« 


numbers 


two 


“Because of the lack of time 
available before the deadline, 
it was not possible to fill out 
the application completely, 


om ially as to the financial 


e. We have scheduled 


conferences with AEC, and 
will work the details out.” 


Sic 


“None of our personnel is 
it is entirely a 
suggestion from Black & 
Veatch and we decided to go 
along with them. We have 
no one qualified , 


in on this 


knowledge of power genera- 
tion and distribution costs to 
analyze a situation like this if 
we get all the facts involved.’ 


Gainesville, Fla. 
University of Florida 
2 Mw 

Pressurized water 
Alco Products, Inc. 


1959 


“Dean of Engineering Jo- 
seph Weil feels the univer- 
sity, already working in ra 
dioisotope tracer techniques 
and other aspects of radia 
tion, should get into nuclear 
engineering. He did much 
missionary work, and last 
year the state legislature ap 
$500,000 toward 


propriated 
resear¢ h re 


an engincering 
actor, estimated to cost about 
$2-million. When AEC an 
nounced the second round of 
the power demonstration re 
actor program, we felt it 
would be a good thing for us 
to get into: we could com- 
bine a demonstration power 
reactor with a emo re- 
actor. We plan to have re- 
ports permitting wm 
radiation work to be done 
The design is a modified 
APPR, but with fuel of much 
lower enrichment: 18-20%. 
“We understand that un- 
der the terms of AEC’s invi 
tation we are not absolutely 
required to produce electricity 
it is sufficient to produce 
steam. We could either feed 
the steam into the university's 
steam lines, or use the re 
actor as standby for a turbo 
generator with conventional 
heat source which the univer- 
sity already has on order.” 


searc h 


“Cannot details now; 
by and large, a total of 
$900,000 is asked, covering 
costs as 


give 


some construction 
well as r-&-d work, and not 


including fuel.” 


“About 50 all together 
worked on the proposal in- 
radiation specialists 
and rather remote 
from work. Those 
with actual first-hand reactor 
training totaled about 10.” 


cluding 
others 
reactor 
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Why They Are Ready to Invest in Atomic Power . . . 


Elk River, Minn. 

Rural Coop. Power Ass'n. 
22 Mw 

Boiling water 


Atomics, Inc. 


AMF 
1960 


9.2 mills 


Our faith in American in 
dustry and technical know- 
how makes all of us extremely 

mifident that atomic power 
will be made economically, 
ind very rapidly. The study 
ind planning of our power 
always done 
idvance, and so 


association is 
ten years in 

itomic power could not be 
neglected rhe 


seen in 


results our 
peo} le have attend- 
ing the demonstration pro- 
grams of the AEC fully indi- 
cate that power can be pro- 
duced with atomic energy. 
“The when 
plete competitive status 
ureas will be achieved 
ls only on the amount 
ve in which actual con- 
struction of plants is delayed. 
Once experimental plants are 
bu nd the first mistakes 
analyzed and corrected, only 
then will we be in position to 
illow ir productive know 
power 


question of 


how to bring atom 
within the economic range of 

t of the areas of the U. S. 
is in a high 
area. Gas is not 
coal must be trans- 
Kentucky, and 


freight rates have been on a 


Our 
fuel 


rilal le 


coopt rative 
cost 


ported from 


teady increase.” 


“We have proposed that 
AEC build the reactor and 
we will supply all turbo-elec- 
tric facilities. A contract has 
also been requested for financ- 
ing r-&-d activities. The co- 
operative over a given time 
will repay to the Federal gov- 
ernment a substantial part of 
their total investment. 


RCPA relied on AMF 
Atomics for the nuclear plan 
on two engineer 
ing consultant firms; RCPA’s 
production engineer and plan- 
ning engineer also worked on 
the proposal, but no one in 
RCPA has nuclear training. 


ning, and 
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Hersey, Mich. 

Wolverine Electric Coop. 
10 Mw 

Aqueous homogeneous 
Foster Wheeler Corp. 

? 

9 mills 


“The Wolverine’ Electri 
Coope rative serves power to 
rural areas in the central part 
of lower Michigan. This area 
is termed a high cost fuel 
area, mainly due to the fact 
the natural resources of this 
area are not — to supply 
the total demands; this results 
in importation of coal, oil and 
sas from other states. Ther 
=f we are constantly en 
deavoring to seek better means 
to supply ourselves with more 
economical fuel. In fact as 
far back as 1950 our board 
of directors inquired as to the 
progress in the nuclear field 
with regard to the possibility 
of obtaining electrical power 
from this source of energy. 

“Therefore it can readily 
be seen that our motive is 
very sincere in making his 
investigation. However we 
do not wish to take the stand 
that this is a selfish move for 
Wolverine only. It is our 
thought that if this demon- 
stration program should mate- 
rialize, the information 
be of excellent value not only 
to utilities in the U. S. but 
foreign countries as well.” 


will 


“Wolverine 
provide the site, the reactor 
containment, and all se 
ondary loop facilities at an 
estimated cost of $1,088,000, 
to operate the plant and to 
purchase all fuel and related 
materials and to pay for all 
off-site fuel processing. AEC 
is being requested to finance 
the r-&-d program... of 

—+ 


proposes to 


The manager of Wolverine 
and an outside consultant en 
rineer handled preparations 
= Wolverine. “Neither of 
us has any regular nuclear 
training, but of course we 
went down to Oak Ridge and 
took a couple of short courses 
We went out, in a manage 
ment oy. and talked to 
nearly all manufacturers that 
are proposing reactors.” 


Anchorage, Alaska 
Chugach Electric Ass'n. 

10 Mw 

Na-Cooled, D,O-Moderated 
NDA 

1961 

17 mills 


“It is our hope that a nu- 
clear reactor can help solve 
many of the serious problems 
of power generation in the 
Alaska area where fuel costs, 
which in turn reflect high 
railway transportation costs, 
have resulted in very high 
thermo-electric gen 
eration For there will be 
a need for additional power 
im the An horage 
1961-68, and a small nuclear 
may well 

power for 


cost ol 


arca in 


generate 
cheaper Alaska 
than do presently available 
thermal sources. In the An 
chorage area the 1955 
age cost of power at the bus- 
bar was about 17 mills; in 
other parts of Alaska power 
costs run as high as 27 mills 
per kwh. Thus an operating 
plant with the necessary field 
operating experience has 
large promise in the devel 
opment of power-starved 
areas of Alaska. There is an 
added possibility for a district 
heating system for the imme 
diate downtown area of An 
chorage which would make 
it possible to utilize low 
pressure steam and 
heat from the proposed nu 
clear plant.” 


plant 


aver- 


waste 


“Chugach Electric will pay 
a substantial portion of the 
construction cost and will op 
erate the entire plant 
Whether AEC would have 


title has not been decided 


$1,302,000, and to 
ind retain title to the reactor, 
including processing facilities, 
for) $2,486,000,” 


construct 


“A total of about 25 tech 
nical people worked on the 
proposal, 10-12 from Chu 
mach, 10-15 from Nuclear 
Development of America 
Che Chugach personnel had 
no reactor background in the 
pecific sense; they did, how 
much work on site 
choice, pote ntial operating 
nethods and needs, and on 
the power plant portion 


= 


ever do 


Piqua, Ohio 

City of Piqua 

12.5 Mw 

Organic moderated 

Atomics International (NAA) 
1960 

5.67 mills 


“We wish to contribute to 
the advancement of the art in 
utilizing nuclear fuels for 
veaceful pursuits We bn 
municipal as well as 
private utilities 
tribute thei: 
engineering progress by as 
sisting in experimentation and 


eve 
should oon 


share towards 


res arch 
“Operation of an — 
re 
further 
to the 


ultimate con 


mental organic moderates 
actor would serve to 
the use of such units 
benefit of the 
sumer of clectric 


The possible use of 


and steam 
enceryy 
from fission 


fu l ele 
sani 


alia rays 
wastes ( cooling 
ments) in agriculture, 
tation and industry are also 
reasons for our direct in 
terests, Conservation of nat 
ural resources will increase 
with the development of 
units for power pro 
Availability of mu 
nu¢ lear I y 


mun le ar 
duction 
clear 
products will, we believe, at 
tract industry to this area to 
the benefit of all individuals 
in our community Undevel 
oped potential uses of by 


powe tT and 


products such as the reduc 
sewage treat 
benefit the 
whole, are 


cost ol 


will 


tion in 
ment, which 
community as a 


attractive intangibles a 


Excess 


“We are 
AKC pay 


associated 


proposing 
only the 
charges with nu 
clear generation, that the City 
of Piqua take full responsibil 
ity for operation and main 
tenance of the installation 
without profit, AEC would 
retain title to the installation 
terminate the ex 


and could 


periment at any time,” 


Piqua’s Director of Utilities, 


the only person who worked 
on preparation of the pro 
posa and in direct nuclear 
planning is an clectrical en 
gineer and a consultant on 
steam production power sup 
ply, transmission and distribu 


tion 


NDA provided the reactor 


technical knowledge.” 
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ALCO’S CRITICAL EXPERIMENT (fa- 
cility, under construction at Sche- 
nectady, is shown here in cutaway 
To be completed in May, the zero- 
power reactor with associated nu- 
clear laboratories will cost $230,000 
fully equipped. Vitro Engineering 
Corp. is project engineer. 
is being built in connection with 
Alco’s Army Package Power Reactor 
project, to test fuel elements and 
control rod drive mechanisms for 
APPR. Object is to expedite APPR 
by permitting testing of components 
in advance, well before completion 
of installation of APPR itself at Ft 
Belvoir, Va, Subsequently it will be 
used in developing reactor designs 
Employing 2550 plate type fuel 
elements, it will have a flux of 10' 
n/em’/sec, a power level of | watt 


Facility 


Counting room 


Water-dump tormk 


Reactor News 


Critical facilities in news. Three more private critical 
experiment facilities, or zero-power reactors, were an- 
nounced last month, on the heels of two others (Nuclear 
Development Corp. of America, NU Feb. ’56, p. 16; and 
Alco Products, Inc., see Rabcock & Wilcox 
has received an AEC construction permit for a critical 
experiment facility for core tests, which it will build on 
the site of its fuel-element fabrication factory at Lynch- 
burg, Va.; both are ts be completed in April. Battelle 
Memorial Institute has completed a critical facility at 
its $3.5-million atomic energy center at Columbus, Ohio. 
Described as the first private installation of its kind 
available for direct research on atomic power plants, it 
will be used in propulsion as well as central-station 
studies, Finally, General Electric announced it will 
build not only a critical-experiment facility but a boiling- 
water reactor pilot plant as well at its new 1,585-acre 
atomic research lab site at Livermore, Calif, GE, which 
earlier set up poe ged headquarte rs at San Jose for its 
180-Mw dual cyc project for Com 
monwealth Edison of Chicago (NU, Dec. 55, p. 16), 
this month said it would move its entire Atomic Power 
Equipment Department from Schenectady to San Jose, 
20 miles south of the new lab site. The department is 
scheduled to be 500-strong by year’s end 


above). 


e boiling reactor 


Argonne tackles military package reactor problem. A 
smaller brother of Alco’s 2-Mw APPR, the latest plant to 
be assigned Argonne National for design 
and development would have only “a combined electri 
cal- and heat eneryy output of several hundred kw.” 
Designated ALPR for Reactor, it 
would be used for both power and space heating by 
military forces in remote areas The reactor would be 
a heterogeneous direct boiling type with water circulat 
ing through the core by natural convection. Goals are 
simplicity, ease of transportability and construction, re- 
liability, ease of operation with a minimum of personnel, 
and no maintenance re quirements for extended periods. 


Laboratory 


Argonne Low-Power 


Fuel-storoge vault 


Reactor tonk 


u! 


et 


i » 4 


Controt-rod 
a drive mechonisms 


2 


RBosement sump 


Six bidders for Latin reactors. American & Foreign 
Power Co, got six bids on its project to build three 10 
Mw power reactors in as many Latin American coun 
tries. (The countries have not yet been chosen.) The 
bidders were Alco, AMF Atomics, GE Westinghouse, 
North American Aviation, and Babcock & Wilcox jointly 
with Allis-Chalmer: 
pected to take until end of March. 


Evaluation of the proposals is ex 


Yankee approved. After 10% months and one rejection, 
AEC finally accepted Yankee Atomic Electric's pro 
posal to build a 134-Mw nuclear power plant as basis 
for negotiation of a contract. Last to be accepted of 
the proposals under the first round of AEC’s power 
demonstration program for financial and research aid to 
wivate reactor builders, the pressurized-water design 
had been beefed up from an original 100-Mw; even so, 
one known AEC objection had been that it was too 
much like the Shippingport PWR. In accepting the 
proposal, however, AEC said it had “determined that 
the plant would advance the art of reactor technology” 
by supplementing development at Shippingport The 
plant is to be built at Rowe, Mass., 7 miles east of North 
Adams, and will serve all New England 


Bids on LSR asked, 
specifications for building site facilities for the land 
based Large Ship Reactor prototype at Arco, Idaho. 
Construction on the $1.8-million facilities will begin 
early next month. Western Steel Co. of Salt Lake City 
won the contract to build the hull-section housing the 
LSR with a $450,000 bid 


Westinghouse Electric Corp. issued 


High-flux industrial test reactor planned. A. D. Little 
Inc., Cambridge, Mass., consultants, are planning a 
10"n/cm’/sec testing reactor for New England This 
flux would make it the world’s most powerful research 
reactor. It would have 6-in. holes going all the way 
through the core, would be financed by selling test time 
GE designed presumably would build it 
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World News 


Six new atomic commissions named. Denmark ap 
pointed a 24-member AEC to take over from a provi 
sional body named last March; a 7-man working com- 
mittee will handle day-to-day operations. Niels Bohr 
is expected to be chairman. In Switzerland, Otto 
Zipfel, former Labor Commissioner, was named repre- 

ive of the Swiss Federal Council on all atomic 
energy matters; his functions will be those of an Atomic 
Energy Commissioner. He said his first task will be to 
coordinate work now being done by private industry 
with government guidance and financial aid. A com 
mittee to advise the government and to assure govern 
ment-industry liaison is to be named. Behind the 
[ron Curtain, Hungary named an 1l-man AEC headed 
by Deputy Premier Hidas. Brazil’s new president 
Kubitschek named the former president of the National 
Development Bank, Glycon de Paiva Teixeira, head of 
the country’s AEC. De Paiva is well known to U. S. 
mining officials, with whom he served on the joint 
Economic Development Commission in 1952-53 as 
ninerals counselor. He has orders to install a 10-Mw 
nuclear power plant—Kubitschek is determined that his 
country be the first in Latin America to have atomic 
power and to “encourage” free en gem mining, 
and production of U and Th, hitherto locked in the 
ground by law. Japan’s Minister of State, Matsutaro 
Shoriki, heads his country’s new AEC, which includes 
physics Nobel prizewinner Hideki Yukawa. And in 
Germany, a 25-man advisory AEC to guide Atomic 
Energy Minister F. J. Strauss was named, Its members, 
drawn from science and industry, are: 


He nn J. Abs, Siddeutsche Bank 
len, Allgemeine Elektrizitits Gesellsechaft 
it, State Secretary, Diisseldorf 
cher, Cologne power plant director 
jeyer, Esso, Hamburg 
lefroy, Allianz Insurance Co., Munich 
Josef Haas, board member DAG (German Employees 


Haberland, Farbenfabriken Bayer, Leverkusen 
president Max Planck Institute, Géttingen 
xe Heidelberg University 
Heisenberg, Max Planck Institute, Gottingen 
Kimmerer, professor of law, Freiburg University 
tt, Siemens-Schuckert Co., Erlangen 
th, professor, Mainz 
Petersen, board member, Metallgesellachaft, Frankfurt 
Reusch, Oberhausen 
iter, Duisburg 
g Rietzler professor Bonn 
ri enberg, German Trade Union Federation 
heibe, professor of agriculture Gottingenj 
power plant engineer 
hubert, professor of medicine, Hamburg 
Winkhaus, coal engineer, Diisseldorf 
sacker, Farbwerke Héchst, Frankfurt 
Menne (chairman), president German Chemical Industry 
i chairman of atomic energy committee of Bundes 
1 Deuteche Industrie (German Manufacturers’ Asser 


vT ups nine subcommittees show its scope min 
clear physics and chemistry; reactors; use of 
energy in industry; traffic; medicine, biology and 
re: civil defense and waste disposal economic 


| financial: and legal 


Britain drops heavy water scheme. The U. K. has 
vithdrawn from a joint British-New Zealand project to 
harness geothermal steam for the manufacture of D.O 
The hot springs at Wairakei were to have provided 
’ 


cheap electric power for the separation plant. However 
it was found equipment costs would run to $11.2-mil 


lion, not $5.6-million as planned. It was pointed out 
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the U. S. D.O price of $28 per lb, one-fourth the 
estimated cost of production at Wairakei, had been 
announced since the U,. K.’s original planning. AEC’s 
report to Congress last month revealed the U. K. had 
bought 50 tons of U. S. D.O, is our leading customer, 
New Zealand will continue the power end of the project 


Insurance study planned in Europe. A center for study 
of peaceful atomic energy risks has been set up in Paris 
by the European Insurance Committee. 


Developments in Italy. Advices reaching Nucieonics 
from Rome report progress on four fronts. A 3-man 
mission headed by Prof. Giordani, chairman of Italy's 
National Committee for Nuclear Research (CNRN), 
has left Rome for the U. S. to negotiate purchase of a 
1-Mw CP-5 type research reactor. The pile would be 
installed in Milan and operated by CISE—the Center for 
[Nuclear] Information, Studies and Experiments. The 
mission will also seek a loan of 20% enriched U™ fuel 
Before leaving, Prof. Giordani had submitted a draft 
for an atomic energy law see, that prospecting, 
mining, production, and use (except as fuel for power) 
of fissionable materials be a government monopoly 
Meanwhile the structure of CISE was _ broadened: 
originally a private company founded in 1946 by Milan 
University physicists—thus antedating by six years the 
governmental CNRN, CISE has been reorganized as a 
half-State, half-privately-owned firm. Finally, CNRN’s 
1,000-Mev synchroton has entered the construction 
phase Ansaldo-San Giorgio Co., Genoa, is making the 
magnet, and Compagnia Generale di ElettricitA, Milan 
the power supply the lab buildings at Frascati are 
going up. 


Euratom advances, The six nations of the European 
coal-steel pool have agreed to set up a similar supra 
national atomic pool, and Britain has ended her opposi 
tion to the plan. One day before the meeting of the 
foreign ministers of France, Italy, West Germany, Bel- 
gium, the Netherlands and Luxembourg at Brussels, the 
U. K. reportedly said she might “associate” herself with 
the pool, without joining it. President Eisenhower and 
Secretary of State Dulles gave assurances of U. S. sup 
port. The Euratom concept (NU, Dec. '55, p. 11) won 
out over a looser pool idea broached by a working 
group of OEEC (Organization for European Economic 
Cooperation), a 17-nation body in which governments 
cooperation without pooling any of their authority, The 
six foreign ministers declared their “determination to 
establish forms of collaboration closer than those 
of the OEEC.” No decision on the structure of the 
pool has been taken; the ministers meet again March 15 


Private atom industry advances in Britain. Associated 
Electrical Industries will build the U, K.’s first privately 
owned and operated research reactor—-a swimming-pool 
type, at Aldermaston Court, Berkshire. AEFI (which 
includes Metropolitan Vickers and British Thomson- 
Houston) is, with John Thompson Ltd., one of Britain's 
four “study group” combines. Also, Rolls-Royce Ltd 
active in light reactor development for aircraft propul 
sion, is completing a new nuclear engineering laboratory 


El Salvador getting radioisotope laboratory. $20,000 
has been appropriated for the first such facility in Cen 
tral America. It will be installed by the end of the year 
in Rosales Hospital in the capital. Four Salvadorean 
physicians who will man the lab will study in the U. $ 
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News in Brief 


Forum Fair space demand heavy. Because of the de- 
mand for exhibition space at its second annual atomic 
trade fair in Chicago this September, the Atomic Indus- 
trial Forum has had to shift the site of the fair from the 
Morrison Hotel to the Navy Pier. This will make avail- 
able 50,000 ft’ of space a threefold increase over last 
year. The Morrison remains site of the Forum’s annual 
meeting Sept. 25-27; the fair will be open Sept. 24-28. 
This month, the Forum will hold a conference on “Pub- 
lic Relations for the Atomic Industry” at the Hotel Plaza 
in New York, March 19-20. 

AEC opens “docket room.” A document room where 
license applications and other unclassified records may 
be examined by the public has been opened by AEC. 
It is located on the ground floor of the headquarters 
annex at 1717 H St. NW in Washington, opposite the 
reception desk and outside the security area, 

Radiation treatment for sewage? Nuclear Science and 
Engineering Corp. will investigate the = of 
using radiation to facilitate sewage treatment, under a 
contract with Hyperion Engineers, a joint firm of Los 
Angeles engineers retained by the city to carry out a 
$40-million sewer project. Even after treatment, sewage 
effluent has a bacteria count requiring it to be piped 
some 10 miles to sea to avoid beach pollution; irradia- 
tion may eliminate the need for such costly pipelines, it 
is hoped. One possible means of irradiating the effluent 
that NSEC is considering would be to run it through a 
reactor as coolant. NSEC will conduct the tests in its 





Pittsburgh laboratories and at established reactors on 
samples of city sewage. 
Health physics program for Combustion. 


Nuclear 
Science and Engineering Corp. figured in another con- 
tract this month. It will set up a health physics and 
record-keeping system for Combustion Engineering's 
new Connecticut plant (NU, Jan. '56, p. 16). The 
contract provides for setting up radiation tolerance 
specifications, _ specifying instruments, carrying out 
measurements, and developing systems and procedures 
of fissionable materia! accountability. 

Atom power on sale on West Coast. As some forecast 
last April, Southern California Edison Co, will be the 
first to have atom-generated electricity for sale in the 
West. AEC has authorized it to negotiate with Atomics 
International division of North American Aviation, for 
addition of a $1-million turbogenerator set to the 
Sodium Graphite Experiment AI is building. This 
second of the AEC’s five reactors in its five-year develop- 
ment program will, when thus harnessed, yield about 
7.5 Mw of electricity. SRE is expected to go critical 
early this summer; Edison hopes to be feeding current 
from the Santa Susana site 20 miles northwest of Los 
Angeles a few months later. It will not be firm power, 
but the experience to be gained, it’s felt, makes the 
sroject worthwhile—for AI as well as Edison, particu- 
bar! since Al's projected 75-Mw power reactor for 
Nebraska Consumers Public Power District is a ten- 
fold scale-up of SRE. 

Nuclear Standards group named. The American 
Standards Association has appointed Morehead Patter- 
son, head of American Machine & Foundry Co., chair- 
man of a 25-man planning committee on standardization 
in the nuclear field. ASA had been asked to name 
such a committee by a conference of 175 industry and 
government representatives (NU, Jan. ‘56, p. 10). 
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AMF Atomics enters British market. The American 
company and Mitchell Engineering Ltd., boilermakers 
of London, have completed plans for joint design and 
construction of nuclear power plants in the British Com- 
monwealth. Walter Bedell Smith, head of AMF Atom- 
ics, called this the first international agreement of its 
kind in the atomic energy field and the first made by 
private U.S. industry to fulfill the President’s Atoms-for- 
Peace program. The two companies’ operations are 
complementary, AMF told Nuc eonics; they see a mu- 
tual benefit in getting together in this field. AMF, seek- 
ing Commonwealth sales, gets a partner with contacts 
Mitchell, looking ahead, avoids the almost complete de- 
pendence on the U. K. Atomic Energy Authority to 
which all other British companies in the field are con- 
strained because of the shortage of trained personnel 
and the A.E.A.’s near-monopoly of it. Mitchell is not a 
member of any of the four “study-group” combines 
formed in England. AMF last month expanded outside 
the U. S. for the first time, with establishment of AMF 
Atomics (Canada) Ltd. (NU, Feb. ’56 p. 89). 


AEC opens its facilities to private industry. “In the 
interest of furthering private participation in the devel- 
opment of atomic energy for peaceful purposes,” said 
AEC, it has decided to permit private firms and indi- 
viduals to use its facilities and equipment for their own 
purposes Prerequisites: the user must have necessary 
clearance, the work must not interfere with AEC work 
private facilities must be “not reasonably available.” 
Conditions; payment by the user to AEC of a charge 
based either on full recovery of costs of work to AEC, 
or on going commercial rates compliance with AEC 
health, safety and security regulations; indernnification 
of AEC from claims involving private work; and “appli 
cable patent provisions.” Industry greeted the news 
largely with indifference, as not changing much. All 
AEC contractors and study groups had already had this 
possibility available. 


International radiation group convening. The twin In- 
ternational Commissions on Radiological Protection and 
on Radiological Units will meet in Geneva in April. 
The two 12-man groups work interlockingly. Lauriston 
Taylor, head of the U. S, National Commission on Radia- 
tion Protection and a member of both world bodies, 
will head a delegation of U. S. scientists. 


AEC turns over ore procurement chore. Lucius Pitkin 
Inc., New York metallurgical chemists, have been named 
AEC’s representative to conduct its uranium and vana- 
dium ore and concentrate procurement in the western 
U. S. The company will be responsible for buying, 
receiving, weighing, sampling, assaying and stockpiling. 
Pitkin will operate AEC’s nine ore-buying stations in the 
West and the concentrate sampling plant and assaying 
laboratory at Grand Junction, Colo. The contract calls 
for cost-plus-fixed-fee. 


Improving radioisotope distribution abroad. The U. S. 
has for some time been considering setting up istotope 
distribution centers overseas. Two U. S. teams may 
be sent abroad to look into the possibilities this spring. 
Another mission being planned is that which Marvin 
Fox, Brookhaven reactor chief, may undertake, to report 
on the best possible site for the nuclear research center 
the U. S. will give the Colombo Plan countries of South- 
east Asia, and on what such a lab should contain. 
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multi-Chann 


| 2603 


A 256 Channel Analyzer 
based on the 
Argonne National Laboratory Design 


@ Permits automatic subtraction of background 
from the spectrum read out. 

@ Permits section storage for separate isotopes. 
Average dead time of the counting channels is 
reduced when only the first 128 channels are 
used. 

@ Provision for decimal printout with auxiliary 
circuit is available. 

@ Records a permanent plot of the spectrum. 
@ Analyzes approximately one million counts 
per minute—acceptance counting rate up to five 
million per minute — without appreciable data 
distortion. 

@ Ease of maintenance aided by oscilloscope 
readout. 

@ Information. permanently stored in magnetic 
toroids — data cannot be lost through power or 
component failure. 





Specifications 


1. 256 channels, each with 65,536 count ca- 
pacity. 2. Linearity 0.2% of full scale (except 
first 2 channels). 3. Channel dead time 20 
microseconds plus 0.5 n microseconds, where 
n is the channel number. Average dead time 
is less than 80 microseconds. 4 No channel 
width adjustment needed—no channel width 
drift. Positional drift small and uniform. 
5. Channel width approximately 0.2% of 
full scale. 6 Cathode ray tube display of 
data available during accumulation and read 
out clearly shows the data in each channel. 
7. Permanent record of accumulated data 
available with precision pen recorder, 8, 100 
ke pulse generator for decimal conversion. 
9. 1000 VA Sola transformer for voltage 
regulation. 10. Standard power cable has 
three-prong connector with provision for 
grounding. 
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and varieties 


MUU UU UU UU UU 


BIG OR LITTLE, round or square, convoluted or 


Ws WILLEN U-span—no matter what kind of expansion joints SO LA we 


you need, Solar can build them. Sola-Flex joints are 
: AIRCRAFT COMPANY 
durable econom al and are based on advan ed engineering 


designs using a wide variety of metals. High or low pressure 

piping problems are easily solved with Sola-Flex bellows AN DIEGO OES MOINES 
Ask for our latest catalog. Write Dept. B-123, Solar Aircraft 

Company, San Diego 12, Calif 


OCLIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS + GAS TURBINES + BELLOWS + CONTROLS + HIGH TEMPERATURE COATINGS + AIRCRATT COMPONLNTS 


SUUUUUU UU UU UU UU UU 
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REACTOR 


from research to packaged power 


Atomic energy promises to solve age- 
old fuel supply problems in overseas 
countries. Consequently, the “Atoms 
program is a doorway tothe 
world for manufacturers and operators 
of research and power reactors. 


for Peace’’ 


In ar 


tion of 


reactor, the efficient utiliza- 
nuclear fuel depends greatly 
upon the design and construction of the 
ement. Shape, size, mechanical 
structure and degree of enrichment all 
play a part in extracting maximum en- 
ergy with minimum fuel cost. Finally, 
the reprocessing of used fuel elements 


j } 
uel é€ 





FUEL... 


requires expert knowledge and special- 
ized equipment. 


With more than eight years of suc- 
cessful experience in solving advanced 
technical problems in atomic energy, 
Sylvania has long been a leading proc- 
essor of reactor fuel elements and 
assemblies, as well as a pioneer in fuel 
reprocessing and development. The 
Sylvania fuel element illustrated above 

-~MTR type or a modification — is 
ideally suited for use internationally. 
It can be fabricated from uranium in 
the “‘Atoms for Peace’’ pool. Perform- 


ance of MTR-type elements has been 
well established. 

Whether your reactor plans are im- 
mediate or for the future . . . for power 
or research ...international or domestic 

.. our scientific and engineering staff 
will gladly discuss your problems with 
you. For your files, write for: Sylvania 
Alomic Fuels and Reactor Components. 

SYLVANIA ELectric Propucts In 
Atomic Energy Division, P. O. Box 59 
Dept Ch5V, tjayside, New York 
In Canada; Sylvania Elect (Canada) LAd 
University T ower Building, Montreal 


Sylvania International Corporation 
14 Bahnhofstrasse, Coire, Switzerland 


x SYLVANIA 
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PERKIN 


An Experienced Source of 


DC POWER 
SUPPLIES 


for Nuclear Accelerators 


PROVEN 
IN ACTUAL USE! 


t 
One of six units supplied by Perkin Engineer 
ing Corporation to a government atomic 


energy installation, Each unit rated at 100 
Volts @ 2,000 amps. Total KW — 1,200 


Perkin Heavy Duty Rectifier Units 
for Atomic Energy Applications... 


Perkin-designed rectifier units supply the DC power for 


One of three 
Perkin Units 
installed 
to operate 
continuously 
at 0-60 Volts 
2,000 amps 





Send your specifications to Perkin 
We will be happy to submit 


prompt recommendations and quotations 


pouy’ supplies 


many accelerators now in use at atomic energy facilities 
throughout the nation. Of primary interest is the fact that 
many of Perkin’s rectifiers are magnetic amplifier con 
trolled—having no tubes to replace—no moving parts—no 
vibrating contacts. No warm-up time is required. All units 
are of rugged construction, conservatively designed to 
provide long, trouble-free service with virtually no main 
tenance. Units of 1000 KW and above are available in 
Selenium or Germanium types, recommended according 
to the application requirements, Perkin also manufac 
tures a standard 50 KW Germanium rectifier unit avail 
able for immediate delivery from stock. Write for details 


PERKIN 


ENGINEERING CORPORATION 


345 KANSAS ST.>+ El. SEGUNDO, CALIF. + ORegon 68-7215 or EAstgate 2-1375 
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MOVING RADIOACTIVE WATER AT 650° F. This loop tests zero- 


leakage canned motor pumps at G.E.'s Medium induction Motor plant. 


Motor (A) drives pump (B) to force the water through the pressurized loop 
(C). The pump bow! is one of the largest stainless-steel forgings ever made 


G-E design experience in atomic motors pays off . . . 


World's largest canned motor pump delivers 
17,000 gpm radioactive water with zero leakage 


This huge canned motor pump has forced over one 
half billion gallons of coolant water-—-with zero leakage 

through this test loop at General Electric. The 1250 
hp unit operates with internal parts of the motor 
completely submerged in the pumped fluid at a pres 
sure of 2500 psi 


This canned motor pump is just one example of 
how experienced G-E engineers, co-operating with 
the pump industry, can meet the toughest speci 
fications in designing pump motors for all types of 
atomic reactors. The same experience and facilities 


are available that have already supplied more electro 


magnetic pumps than any other manufacturer —in 
cluding units for the atomic submarine Seawolf and 
the first atomic-powered generating plant in America 
to distribute electricity commercially . 

For more information write P.O. Box 1064, Sch«e 
nectady, N. Y. Medium Induction Motor Department 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 
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Jerome D. Luntz, Editor 


The McKinney Report 


1946, when 8S. 1717, this country’s first atomic 

legislation, was introduced in the U. 8. Senate 
Brien McMahon, the report accompanying the bill 
d the fear that 


sudden introduction of certain devices 
itilizing the power released by nuclear fission 
ght precipitate profound economic disorgani 
zation. Great industrial installations repre 
employing 
inv thousands of workers, might be rendered 
obsolete 


enting nationwide investments, 


orestall any such happening, Sec. 7b was included 
the law, requiring the Atomic Energy Commission 
iate and report on the ‘social, political, eco 
ind international effects’’ of any proposed 
ical’ use of atomic energy before it could be 
ved 
Apparently, the 83rd Congress, in drastically over 
i the 1946 act in 1954, felt that the above fear 
inwarranted Nevertheless, last year, the Joint 
mittee on Atomic Energy set up a Panel on the 
t of the Peaceful Uses of Atomic Energy, under 
bert McKinney. to produce, we feel, a 7b report 
rhe report that the McKinney panel submitted on 
(0) (see NU, Feb. ’55, p. 9), if it makes no other 
nt strongly, overwhelmingly bears out the implied 
ntention of the 83rd Congress that atomic energ 
To the extent that 
manel could foresee developments, it says that 
energy will not cause mass unemploy ment, will 
vuse major shifts in industry. Rather, it says 
from the atom will be much needed by our 


i not be a dislocating force 


ind will take its place alongside other energy 


an important conclusion because it should 
illay the fears that have existed in some quar 
It should 
the fullest attention to be paid to rapid ex 
on of the potential of the atom. And the 


it competition from atomic energy 


t certainly verifies that there are many tech 
problems that lie ahead of the nuclear indus 
fact, because of this, the panel makes quite 
it is still too early to assess the full impact of 


the most useful function of the report is to 
major administrative, political and technical 
that face our atomic energy program Ir 
rt period (ten months) in which the panel had 
tion and with the scope of questions it tackled 
irprise that it didn't penetrate very deep! 
ertain areas. In one vital area, insurance, Con 
man Cole, architect of the present law, reflected 
vhen he said, ‘‘ Frankly, that was one of the angles 
the atomic problem that I hoped and expected the 
el would undertake a study of. Their findings on 
t in that respect leave me right about in the same 
tion I was in when we started out. It was of no 
p at all 
However, the panel did do a lot of stirring up of 
nking among AEC and industry personnel. In 
t performed a function that the Joint Committee 
ht well have carried out itself and certainly should 


get into in the future. The volume of background 
material that the panel generated should provide an 
excellent starting point for future analyses of nuclear 
activities 

In three specific areas—international, secrecy and 
administration—the panel had comments that have 
evoked mixed reactions. On the international sick 
the MeKinney group recognizes the immediate inter 
est in nuclear power abroad and says that 100,000,000 
kw of nuclear capacity may be installed outside the 
U. S. by 1980, and that U. S. industry may have a 
$30-billion foreign market to shoot at But for our 
companies to be able to tap this, the U.S. government 
has got to stop spinning its wheels and come up Ww itl 
in imaginative policy that would make it conducive 
for foreign countries to do business with us 

Then, the McKinney panel turned right around 
threw up its hands at the prospect of international 
control of fissionable material being achieved in the 
near future, and recommended a conservative policy 
wherein foreign recipients of U. 8. fuel would be re 
quired to return it to the U. 8. for reprocessing, a 
policy that is sure to retard our attempts to tap the 
foreign market This recommendation was in direct 
opposition to one made by one of the panel's seminar 
study groups And it also flouts the growing feeling 
that, with many countries soon to have the capabilit 
of producing their own plutonium, attempts to control 
or oversee worldwide plutonium production are not 


practical 


O" secrecy, although without getting very deeply 
into philosophical justification of it, the panel 
recommended complete declassification of reactor 
technology. This is wise and needy of immediate 
implementation to forestall the possible major pitfalls 
of the burgeoning access permit program, under 
vhich there is being set up a sizeable bureaucracy for 
poonfeeding confidential information to industr 
Strangely, on secrecy of controlled thermonuclear 
power work, the panel accepted Ak‘ 
irgument for classification—that neutrons gener 


controversial 


ited can produce fissionable material—and mere! 
uggested that the secret data be more widely 
disseminated, 

Left substantially untouched by the panel j 
tion that perhaps affects all other aspect 
atomic energy program—what changes, if any 
be made in future governmental atomic energ 
ture With atomic energy having entered a me 
it appears to us that there is a very serious question 
whether a single five-man commission can continue to 
bring the energy and imagination to bear on such very 
diverse matters as developing our military atomi 
arsenal, regulating a new industry, and spurring the 
development of the peaceful atom. AEC recognizes 
its primary function as military atomic energ Can 
it also bring to bear independent vision on the non 
military side? This is a question that needs an 
answer quickly. 

The McKinney panel can have served a useful pur 
pose if the needling job it started is followed throug! 
It is the responsibility of the Joint Committee on 
Atomic Energy to see that this is done 





ESCHER WYSS 


the closed-cycle 
gas turbine power plant 
for 
efficient use of nuclear energy 


The closed cycle gas turbine power plant using a fossil heat source has 
been under intensive development by the firm of Escher Wyss Ltd. of Zurich, 
Switzerland and their licensees for a number of years. Plants built according 
to these principles are in operation in many parts of the world. Use of this 
power plant cycle with a nuclear heat source makes possible use of fission 
energy at a high temperature level, resulting in a power plant of high 
efficiency. Use of an inert gas as a power plant working fluid, heated directly 
in a nuclear reactor, removes the problem of chemical attack on reactor or 
power plant components in the transport of heat to the point of conversion 
into mechanical energy. 

The American Turbine Corporation are licensors of this power plant in 
the U.S.A. Westinghouse Electric and Nordberg Manufacturing are licensed 
to build under the U.S. patents. 


licensors of Escher Wyss in U.S.A. 


AMERICAN TURBINE CORPORATION 


S2 WILLIAM STREET, NEW YORK 5. N.Y 
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A Special Report 





Gas-Cycle Reactors 
For Power 


| ‘ nter gas-cooled power reactor is re-awakening 
after lying dor for nearly a decade Triggered by ga 
turbine ce opment that give hope for efhierent mall unit 
the enthu ism purred on by the promise of che iper reproe 
ing and fewer material and overheating problem 

\ {rit eooled reactor for 1 nian Powel Vil propo ed i \l ith 
hattan District personnel at the University of Chieago in 1044 
\ high-temperature unit, its fuel and moderator would have been 
made of ceran hort-lived program tot developing ind 
constructing th design KnOWh the I] erin Pile 
launched at Oak Ridge, but it wa topped in LOG In 
spect, AEC offi vho had been associated with the projer 
it died bee | vas premature the project wa 
bitious becau the technology was not available Line 
and too n things had to be done at ones Many today feel 
that the project hould not have been dropped they regret pur 
ticularly that its early discontinuance left an iwarranted stain 
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Small Gas-Cycle Reactor 


Offers Economic Promise 


Advances in gas turbines and a realization of the importance 
of small power units and cheap fuel reprocessing call for a re- 
examination of gas-cycle reactors. Operation of a helium- 
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would demonstrate the cycle's flexibility and economy 
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FIG. 1. Profile of the 5-Mw closed-cycle plant. Reactor, which produces 20-Mw 
enriched UC Entire 
225-psi helium circuit for reactor is gastight Heat in He goes to 400-psi air or 


heat, has graphite moderator and uses fuel rods of 10 
nitrogen via a gastight heat exchanger that separates the“ two circuits. Concrete 
roof and underground walls serve as shield. Expansion chamber and safety 
housing can contain any radioactive gas or dust that might be released in an 
accident. Boron-containing molybdenum control rods are moved vertically by 
canned motors 
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FIG. 2 Flow diagram for the 5-Mw gas-cooled plant shows a plant efficiency of 
25 Coolant circulation by canned-motor blower uses less than 10 of plant 
output Air flow in closed turbine circuit is 470,000 Ib hr 
reactor circuit is 103,000 Ib. hr 
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FIG. 4 Assembly of graphite blocks for one-fourth of the reactor Each fuel-rod 
hole is surrounded by eight coolant channels Complete reactor has 1,024 fuel 
channels and 3,072 helium channels; latters’ voids make upi14.4 of reactor 
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Progress on Materials—Key to 
Gas-Cycle Reactor Potential 


By enriching fuel and by increasing pressure of gas used as reactor coolant, heat 


transfer properties are improved, core and pressure vessel are made smaller, and cost 


is cut. Although steam cycle could be used, gas-cycle holds stronger cost promise 
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AEC Steps Up Reactor 
Safety Experiments 









A comprehensive new program is being set up 


to help assure reactor design and operating 
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the salient ce 


ior satiety in a 


for gas explosion 
ective is to ob- 
drogen-oxygen 
used to define a 
in be incorpo 
ot reactor cor 
ilety wi 
ire-resistance re 
t be imposed on 
event of ignition 
sis produced dur 
transient 


Fuse Development 


A tot ve of a reactor tuse that 


rbing gas has been 
wth American Avia- 
mist year many in 
conducted to deter 
ind the radiation 
ind their con 
ive proven the 
ind full-scale 
for 1956 
reactor luse 
of a ballisto 
ya cartridge 
wtivate the in 
r the removal of 
of these fuses is 
ntegral internal part 
lditional feature of 


The 


are excellent 


reactor 


developments 


Metal-Water Reactions 


1 study of 


esearch ane 


molten 
are being con 
e Aero 

Atom 


to find or develop 


et-General Corpo 
energy Commis 
effectively retard 


ction of molten metal 


rk includes: (a 
ad and test to 
rates and reac 

etor fuel material 
| the effect of retardants 
| test of the reactivity of 


metals with water 


rates ol 


oOrrosion 


r meiting points 


Fuel Ignition Studies 
' wn of the mecha 
jus ignition of metals 
e information on this 


ex tf the spontaneous ura 
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Ab 


oceurred in 


nium hires exp one 
installations 
well as 


massive pieces Ol i i is 


in chips, turnings and powders. Simi 
lar pyrophori proy have heen 
noticed in other m used in reactor 
structures 

The Argonne N rit horatorv is 
doing basic research in the field of fuel 
ind metal ign object is to 
tand the 


din then gnitior oth 


indet vetions in 


olve it fires and 


] 
eX plosions ol 


prevented 


Containment Tests 
Rea tor 


supported by Alc ntract 


containment-structure tests 


ire being 
Lab 


Proving 


conducted at the N rinance 


oratory recn 
Ground ( f the program 
is to i) predu | mage to contain- 
ment structure uncontrolla- 
ble reactor excursion devise means 
of containing f explosive re 
actor incident na levise methods 
of minimizing « to facilities and 
environs 
Reactor aceid fundamentally 
different 


part of thi \‘ b 


from yh-order explosions 


entail develop 
cl icp ue to simu 


This work 
models to de 


reactor runawa 
vill make einie 
termine 


scaling law ne ifety lactors 


for use in the ontainment 


housings tor reactor 


Revisions 

The comprehet e program will be 
fraught with mats lif ties. These 
ure ¢ iused ty) thre ment il limita 
tions in and 


littl 


measur ! iusive 


understood during the 


sometimes ole! ! nment of a 


pulsed reactor problems in 


iting other reactor 

Thus rogram 
plans for future and not an 
short-ter! yo \ 
ompleted, it is 


e men nytul ind eff 


extrapol 


iseCs repre ents 
only 
assured 


of the 


portions 
yHrogram 
hoped that mor 
wned for 


ent experiment in be ce 


the succ eecding t« 


Summary 


The experimenta 1on reactor 


salety is intended quantita 


tive information that wi a) better 


define the fund veical and 


chemu il pheno , to reactor 


safety: and (b mt i rnore meticu 


lous, economuu design of 


reactor containment structures The 
terms ol 
installed 


sufh- 


structures in 
kilowatt of 


costs ofl such 
expenditure per 
electrical 


power capacity are 


ciently large that the economical use 
of nuclear power requires detailed con 
sideration of this factor Unless costs 
ire lowered or eliminated, dela 


of this 


1th time 


energy soul Will res 


The operation of nue lear reactor n 


areas Of dense population and high 


value is certainly a serous consider 


ation in a developing and expanding 


nuclear-energy industs Before this 


wted on favor 
that 


inod iin 


itself and 


consideration can be 


ably, assurances must be made 


reactor accidents will result 
age other than to the plant 


that « 


ven these accidents will be mini 
mized in frequen¢ y and severity Phi 
can be done through sound engines ring 
based on the 


practices resuite of a 


thorough research and development 
program 
The Atomi 


accumulated over 


nergy Commission has 


12 years of sale reas 


tor operating experience with an in 


creasing number of reactors on stream 


} Phis 


continuation 


program will help aasure 


of this record 


BIBLIOGRAPHY 





Applying Radiation 
to Industry 


That's the subject of a case-study spe 
cial report scheduled for the May issve 
of NUCLEONICS 
both 
tion processes under the headings 


lt will cover uses in 


industrial research and produc 


® Research 
® Industrial tracing 
® Hydraulics 
® Wear studies 
® Isotope dilution 
and tracer analysis 
® Activation analysis 
® Beta thickness gaging 
® Density gaging 
using gamma services 


Watch for it in the May Issue! 
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Counting Suspensions in 
Liquid Scintillators 


Now materials insoluble in liquid scintil- 
lators can be counted with high efficiency. 
Sample preparation is rapid and counting 
techniques are straightforward. Settling 
of the suspension, self-absorption, and 


light absorption are solvable problems 


By F. NEWTON HAYES, BETTY S. ROGERS, and 
WRIGHT H. LANGHAM 
Lo llamo fif 
Sa. . lly 
‘ga os , Lo 


a 


= i F 


FIG. 1. Liquid scintillation counter showing sample 
bottles and the nonrefrigerated lead shield with light 
lock permitting insertion of sample without turning off 
high voltage 


COUNTING SUSBPENSIO? 0 old sa ; | scintillator in common use 
ples in a liquid Counting Procedures f olution counting ilso was 
compounds meee ible te te nt Here are the procedure ind ma ised in this tudy It wa t gm/I 
lation counting fo I if ve used to count suspensio! 2,5-diphenyloxazole PPO ind 0.05 
Additional advantag Counting bottles. Kimble p gm/1 1,4-di-[2-(5-phenyloxazoly]) |-ben- 
sample recover) through hitrati nd clear 10-dram vials, 20 mm I I zene POPOP) in toluene It repre- 
absence of convent n cyue ng ind 85 mm high nm 0 ent in excellent compromise among 


problems Problems present he ethylene cap), were used r ilse height, econom and 


ibility to 
not in solution counting ( Maximum useful volum wut remain homogeneou Since an inert 
absorption and |i if f 35 mil. ispension does not act to precipitate a 
ever, small partir iA x elf Stock scintillator solution. he lissolved solute, the latter criterion 
absorption and stabiliz @ sUSspeé 1.0 : 
at the same time 

We surveyed 
limitations of 
several material 
H® CM! S% 
chemical requirem 
samples be soli 
Sample prepara 
p DO. 


re) 
o 
| 


Fraction of Original Rate 


* Work done 
U. 8. Atomic Energ 


t In early pha ‘ id ve ised 60 120 180 240 300 
a 00-ml Pyrex bottle f the ilt Elapsed Time {sec) 


given here were obtained 


o 
a 


ever, experience | FIG. 2. Effect of settling rate on scintillation counting of a suspension of 20 mg 


better. . ; . Ca* CO; 
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here and 4 gm/] 


cessary 


might have been substi- 
PPO 
the sample was prepared by 
id rinsing it into the bottle, 
ntillator added 
g the total volume to 25 ml. 
standards. 


C'*-ben- 


solution was 

internal 

Zz ‘ irboxvli (is acid 
standard ] 


Homogeneous 


dissolved in 
an internal-standard 


ition Its specihe activity 


S60 dpm/ml 
ternal tritium standard was a 
olution of dihydrocholesterol- 
hich was carefully cali- 
standard tritium water 
ous liquid scintillation 
ocedures Its specihe a 
276,000 dpm/ ml 


4 Los Alamos 540 


was used in this 


Instrumentation. 
( stem 
he upper-level discriminators 
nnected to eliminate the 


SoOTne- 


loss of 


encountering the 
phenomenon ol 
increasing electron 
ne application, sus 
ll certainly make 
yi properties ol 
nators for back- 
ind even for ‘bal 
operation A Photo 


ind sample were at 


th accompany 
vere used, One 

gh voltage to the 
e turned off 


Vis ibout to 


when 


counting reg 
| which 
on outside a 
tructed with a 
it allowed sample 
red out with the 
remaining on 


to the 


during 


oltage 
unator level were 
ched homogeneous 
ount with about 
fi) 

Counting techniques. I'wo methods 
obtaining repe ited 

In one the 


cK to zero tim 
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good fit of the plot to the data sub- 
stituted for the averaging used in the 
first method. Shaking the sample be- 
tween each count was the most popular 
method and became quite easy with 
the shield that allowed the high voltage 
fact 


to remain on continuously. In 


the only occasion for using the second 
method with 


rates. 


was studies of settling 

Comparisons of the scatter in count- 
ing data with the two shields demon- 
strated that they 


counting 


were equivalent for 
Below 


produced a seat- 


rate >1,000 epm 
1,000 epm both shield 
ter somewhat be nd that expected by 
statistics, but the shi vith the spe 
cial optical shutter tem was signifi- 
cantly better than the It seems 


from this that 


other 
reasonable to 
improved counting stability at low 


rates results from 1 r allowing the 


photomultiplie: rht and pre 
serving the " if high voltage 
applied wero 

Data on the efficier vith which the 
SUSpPeNnsions CoO suunted were ob 
tained by ec lard suspen 
sions prepared ed materials 
Duplicate SUSPeNSIO! to serve as 
backgrounds from the cor 
responding i ‘ Averag 


ing, subtractio grounds from 
wetive imp i ! division by 
the total ‘ " nt gave the 
desired ounting efh 
clencn pecia i extensive 

vas to add 
ti Known quantit omogeneou 
internal id zoe acid) to 
i wtive 


ulting 


yield 


nterna mrenc 


Counting Data 


in homo 
ounting to 
by add 
mAKING a 
iWeTOUS GF 
counting 


eff 


counting 
internal 

denoted 

ittering 
suspen 


on sell 





TABLE | 


Suspension f Values 


C' “labeled 


sus pe nded 


W eight 
&us pe nded 


material 


BaCoO 


Phenylalanine 


* Ratio of 


to homogeneous inter 


sUsperial 


efficiency 





il) orption of the beta ! 
trollable by 


then 


partick ee 
reproducibility of grinding 
knowledge of f will 

homogeneous internal eta 
useful in suspension counting 
C'*, lable | gives f-values for 
of BaCOy, lala 


ous concentrations phen 


nine, liver, and bacteria 


were made in the larg 

sonably constant in 

iverage Lies 

ent of the 

“Alnpie 

larger concentration 

phenylalanine 
These f-value 

they indicats 
Because f-value 


tained for the thol 


Lino 


ind bacteria, a 
is made of 





SAMPLE PREPARATION 


1. Barium Carbonate (C**) rh e material was reagen' 
labeled material } table mixture ot sucrom 
ized benzene-carl | Van Slyke-Folch 
followed by rout 

Particles fine 
eryatals by gt 
tissue homoger 
grinding lolu 
were 0.5 mil of 
ringing wa 
discussed 


2. Phenylalanine (C 


made by dilut 
inactive compe 
hydrochloride 
by Van Slyke | 
derived BaCO 
standardized 

3. Sodium acetate H 
tritium-labeled 
ing were done 
power for sod 

4. Barium sulfate 
sodium sulfate 
und treated 
material wa 
plied by (ah 
chloride (us 

5. Benzidinium s slfate 
sodium sulfate d 
hydrochloride t« 
ration of the 
to the solutior 

6 Calcium oxalate 
procedure (/ 
pound ‘ iit 
the above prep 

7. Calcium carbonate 
an aqueou olut 
of ammonin 
dilution of Ca 

8. Tissues (C 
and compo it 
Ihe were | 
pared by freez 
Tissues from nor provi = oad 

Initial studi lried + we ' Settling Studies 
lyophilizing aliquot f ‘ on tra 9 re , iaicailids 
lected from tl 
from the ti 
found 

The usual v 
utilized the t 
lute alcohol ma 

9. Bacteria (C 
old syntheti 
were then lyop! 

Labeled bact 
synthetic cult 


lyophilized and 


pended direct 


genate Pre poral it 
genates and the suspet 


under Sample Prepa 
An efficiency for en lable 2 
determined by the add f As ment 


standard and a 
efficiency is the e 
ciency of the sa O60 
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i160 200 240 
entration (mg/85mi) 


Self-calibration and internal-stand- 
inting curves for phenylalanine 


FIG 


ard co 


Cold” suspension plus 
ternal C'* standard 


4 
phenylalanine 


suspension 
er Voltage (volts) 


FIG 4 
absorption on 


Effect of light 
scintillation 


scattering and 
counting of 


suspensions 





TABLE 2-—Counting Lyophilized and 
Wet Tissues 





TABLE 3—Comparison of Suspension 
Counting with Conventional 





pe fie counting rate 
t weight 


yke-Foalel 


fpr ’ 
lj nig wel 


on Van Sl 
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sec lor phenylalanine 530 see for bar- 


jum sulfate, 570 see for calcium oxalate, 


and 310 sec for bacteria 


Self-Absorption 

The Sus pe nded particle can he come- 
pared with the thin sample layer on 
In the te 


is 100% geometry bet 


a plan het rmer case, there 
veen beta parti- 
ind the detecting 


lator Sut 


cles escaping the 
medium (the liquid nti 
the latter case finds about 50% 
trv the best realiz A 1 
het 


geome 


mg/cm 


$aCO, laver or produces 


self-absorption factor of about 0.7 


) This corresponds to an average 


thickness of abo ?3 4 and indicates 


effes particle size for 
self 


tablished in 


very small 
the su smaller 
absorption It not « 
this study 
actually as mall a 


whether in 


spension W ts 


whether he particles were 
indicated ol 
partly 


ind per 


meating the the liquid seintil- 
lator may h luced their absorbing 
limension 

rhe 
self-absorption should act to 


the beta 


proce ) osing efficiency by 
degr ule 
spectrul \t that the 


tandard 


self 


calibrated and effi 


ciencies wil i for high ene! 
gies and energy 
Figure 3 is a pl sunting efheiency 
3 photomu ti ( oltuge for (** 


phenylalanine onradioactive 


phenylalanine ith a d C'*-benzo. 
internal I ! At low volt 
part of the 
and 
With 


increasing voltag he ¢ a4 rge 


reid 
onl the 


ives 


C'* spectrum counted 


the curves are 


the direction of 
dis- 
ited to the 


energies rose alx the lower 
criminator ina ontril 


thiy 


counting el er 


Light Absorption 
J nh ¢ 


liquid 


irlier tite hogeneour 


scintillation ol water 
impies, it noticed on 
completing cou the sample 
insufficient 
this 


did no ‘ © interfere with 


va el mu 
ilcohol in tl n However 
opacity 
counting 
imilar! onsiderable 
opacity juantities of 
little to inter- 
we ol eintillation 
photomultipliers 
té t? is 


point for 


Uspenls 


must be complicated by light absorp- 
Whereas 


AY photon will be 


a white suspen 
reflected 
striking a particle, the colored suspen- 


tion with 


Sion when 
sion must absorb it The lower curve 


4 shows this for highly colored 


in Fig 


liver tissue 


C''-Analyses of Tissue 


rhe 
method for labeled 


counting 
that 
rhe 


present method was compared in these 


biologist needs i 
imal ti ie 
ind ‘ * 


is rapid, reproducible 


respects with Van Slyke-Folch oxida 
fal) plate counting 
pre 


vere m ide 


tion followed b 

Five pooled tissue homogenates 
pared as described on p. 50 
ind 
vith 


of bone. muscl liver pleen 


testes taken 


('*nitrogen 


from rat yected 
tard riplieate ali 
ounted 
the 


mu 
quots of each homogenate were 
by each of the two met! nad 
specihye eounting rats ire 


The t 


averaged 
compared in T ible vo meth 


ods are essentially in agreement for all 
CASES 


significant 


difference in operator time 1s 
\ rough ¢« timate of opel 
Ti homog 


Van 


ind BaCO plate 


imple ott 


100 


itor time on one 


would be min for the 


Foleh ox 


ounting il for the 


enats 
Siyvke dation 
cintillation 
counting of ophilized 
tissues ind min for wet tissue 
homogenats timate does not 
maintenance of 


ml “ vuld 


tine 


include time 
equipment el 
be about the 


itn operator 
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Coming Next Month 

Scintillation Counting To 
day, a NUCLEONICS Special 
Report on the Fifth Scintilla- 
tion Counter Symposium 
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Radiation Effects 


Stress-Strain Curves for Reactor-lIrradiated Plastics 


By C. D. BOPP and O. SISMAN 
Oak Ridge National Labo ’ 
Oak Kt lye 7 eninie 


THESE DATA were taker omme d 5O% relati 
plastics irradiated in t! , lastic include 
ite reactor A diseu n has bee Amphenol (unmodified 
given in ORNL-02s ! 73 styron 475 (black-pigme: 
N UCLEONKE Ju Ae { tyrene Royalits tyrene 
’b5, p. 61) ywolymer), Polythene 
Testa were run « ; i i orothens polymonoe 
versal testing machin ‘ r j leflon 
extensiometer = acc: . er lin(unhilled pl 
standard procedure 138-4 est hyde plastic), paper-base 
ing speed was 0.05 
strain and then in 
min. Test specimer er O Karbats 
(e-44 in. thick, ar ray Nylon FM 30038 
was measured over a 2-i e lengt iran in} invlidene 


Specimens were pretest 


° 1.6 (broke at 8,500 ib/in®) 


Unirradiated 


5.6x10" 0.2, broke 
rad. ' at at 0.5 
* LTS 


; Styron 475 Unirradiated 


9. 0.020 sine aici 
* Breaking hn Unirradiated, 


point broke at 0,085 


in 10? rad 


>... 


4 





Stress (10° Ib/in?) 


= 


Strain (in.Zin.) 





0.04 0.06 0.08 


¥ . Iniccod 


Unirradiated 
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Unirradiated 


* Breaking 
point 


Doses given 
in 10? rad 





_— 
— 


Strain (in./in.) 
Unirradiated 


/\2.8 
4,14 
ar 
oe 


Nylon FM3003 





Unirradiated 
wm 


1.8 2.0 
i.2 








0.077 


0.02 


Unirrodioted 


Unirradioted 
3.8 
00 / zm 


0.01 0.015 0.02 
0 0.005 
Oo 0.005 
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Unirradiated 
6 


Unirradiated 


Unirradioted 


, Unirradiated 
Ps 


Unirradiated 


1.2 


korbate| 
Unirradiated 4.56 
and 681 
3.84 
un 
irrodiated 


0.0! 


Unirradioted 


Unirradiated 


00 
r 
0.16 


O 0.005 0.01 
O 0.005 0.01 
0 0.005 








Using Intermediate Experiments 
for Reactor Nuclear Design 


Data for nuclear design of full-size reactors can be obtained by exponential- 
pile experiments. Since only a subcritical part of the core need be con- 
structed, and there is no need for a reflector, shield, or cooling system, costs 
of the nuclear design of reactors are kept to a minimum. General principles 


and means of extrapolating the data to full-size reactors are described here 


By W. H. McCORKLE 
Research lea f 
frgvonne Na La 


Lemont, I 


() 


Iv pecameé theoretica e ft ised to develop new ren Sources 
achieve a divergent nucle ‘ embli ind expon 
action when it was ¢ hie that Critical assemblies 
fission of uranium ! t embl ometime refe 
the capture of neut l i zero-power reactor 
and that more neutros er ire capable of operat 
per fission than are re ire te ergent chain reactio 
the process (1-4 suf ‘ d to be operated 
duction of such a sink re i ¥ pov vith litth 
not realized until tl 
December 2, 1942 
formed by I. Fer inged so it its neutre 
ators ,) rop " dupe ite the 

In theoretical i ‘ eriment dt ctor without ¢ 
steps that led to tl f | rvent emoval or coolant-eircu 
reaction, it was demor ted that the means for 
reproduction facto il t} Col lux measurements and 
stants could be measure ( nations of the rea 
siderable saecurac med ; use requires 
clear reactors by the u ( nent erforming the experimer 
experiments An ext ( er hat the chain reactior 
exponential experime evon ile limits 
the early days of the ect | ergent chain reactior 
brought about the ! nu i ‘ ich an experiment It 
tor (4) Numerot ‘ expome th the first nuclear react 
tial experiments have bee f P-1 (4 hus. a erit 
since at atomic-orn illat ero-powel reactor « 
interested in reactor dev pl ! ntermediats pile 

ent ot some proposed 

Pile Types Exponential pile. 
hand, an exponential } 


lerall below the « 


The value of expon 
for training engineer 


reactor technologs not operated as 4 


before such facilitic tion Only a tract 
an unclassified ba f used and the 
of preliminary react ire , e omitted for most of 
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Foil activation siots 
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Front Side 





FIG. 2. Front, side, and plan views of the exponential pile 


FIG. |. Graphite structure of an exponential 
pile showing front and one side 


Such discontinuities flux ilong basic concept ol its 1 wtualls 


ertical j A nh Txe« in intermecdiat« vil | ing onl 7 


thre progressive flux other 
fraction of the dimen uired for 


gh the thermal col iltie 
onential structure b critical pile o Mm ad Keo 
etry it follow Wit vill be 


monent Ai poiie not 


rrupted continua 


present im thre ‘ rity ‘ ne to 
umn, but is con where ¢ represe discontinuity id dimension change 
placed on the of the exponent from the pect | te onential 
the « yponential py lestal W hie thre of zi tructure ind fro 
region to the per 


Harmon ilso 
that are dependent 


rerabl 
hape and 


from = the 
exponential rangement Smit 
neutron flux an ‘ , Kponen in the flux will 
ire referred relation the heterogeneou 
! ! ni is | on 

harmon rt ‘ ! | experi und moderator 
tructural features incorporated in th 
Harmonics aed — exponential p lath ing 
ent having ‘ “now ' wlation di pacing noug 
j sndat compared 0 iy 1 , of the 

mounds 


if which the 


tl erin il 
‘ ponential ! ' ih irements 
if eos 


Z axl one f | ertical flux d bution tends to zero 
that the flux d Effects of harmonics on flux dis 


of neutron I im ifficirent 

locations throughe 1) it might 
j te promt tole desert! ‘ ‘ try 

zontal direction tribution ho intform exponential 


ms placed on 


bution so th 


ire clisregarce 


responding! 

stron fu tions the neutror 

ource plane Lhe source 

litional disturb | al lee ntially constant for 

luced, the flux distribu I] 0 / ry far from 

resented by imp woul i ( i} However 

[ of the pile 

ontinuits in ions including ¢ 

1uation is needed to describ ' or wel il cause distor From this it « 

ha ‘ so } j i listritution measured at 
from the depends 


' 
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ff ni f 7 


even though at suffici 


parallelopiped exponential pile simu Ol al buckling, 3B? B.' 


helow the upper boundar ( j ites a graphite moderated reactor possible to use the observations 


each harmonic varie 


exponential manner 


position or value of z i ’ 


laxation lengths for the 


monics will cause a departur iro! erve to position them properly tor the 


exponential for the 

flux with position along the Z-a» it 
In addition to tl ‘ 

departure from the « 

tion occurs as obser 

are made nearer to the 

By evaluating the 

effects and eliminating 

observed flux measur 

applying harmonic ar 

rections to the flux 

In (z) va. z will vie 

tion length for the 
By using boundar 

tions, the harmoni 

uated relatively ea 

the effects of the 

and the first fe 

the relaxation lengt! 

as the harmon 

higher, usuall i 

to the corrected flu 

accounting for on 

most the fifth, har 

possible to determ 

Yu Yis Y 

the A,,, and the rat 

Ais; Asa/A et 

$i,(2) can be obta 

effect corrections are 

a better value o 

values of a and a 

applying the harmor 

the flux measurement 

x and y directior 

turn, more accurate 2 

are calculated since t 

ling B,, is rather sir 

extrapolated dimen 

laxation length for 

with a desired fu 

Ultimately, throug! 

successive approximat 

of a, a’, yy, and B 

the accuracy desired 
By proper use of 

and by process ! to t ( 

scribed, it also is po e to learn / 

ko, ete., for a reacts ‘ 
Extrapolating measurements to a 

full-sized reactor. || 

exponential pile and t 

exponential experiment 

formation for react 

trated by considerir 


shown in Figs. | and 


56 


ng aluminum jacketed natural-ura- in exponential experiment to calcul: 
fuel rods centered in coaxial] critical dimensions of a re 
jing channels Small graphite rings iving the same core arrangement an 
0 he 7: long fuel rods reometrical design If the reactor cor 


1 is cubical, these conditions 


<ponential studies An extra channel 


the center of the lattice = tion pro 
le means lor nserting 4@ trong ; mining the 1 


morber of neutrons to 


t control rod’s efiect 
With the pedestal sectio 1€ i i | } onstants L 


onential pile arrange: hown 1 Bt y are obtainable fro 


nium rods placed in the hannels on vs sta. can be 
a cadmium curtain w uppl { ’ mine ’ rod 
neutrons for determi 
for the neutron iro nsession on 
to Oni other ‘ ( I nery ) fa n rol flux 
ple can 
itions B 
section 
surround 
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throug! 


oO accommp 


Ldimium 


Using Exponential Experiments 


The exponential pile shown in this article was applied in a training 
course in reactor technology at Argonne National Laboratory by a group 
of 11 Belgian scientists selected by their government Sponsored by the 
U. 8S. Atomic Energy Commission, the course ran April 28 to July 31, 1952 

Students were: Maurice D. E. D’Hont, Henri A. Dopchie, Pierre A. L 
Erkes, Julien R. J. Goens, Louis J. H. E. Groven, Max Hoyaux, Emile H. A 
Hubert, Marcel Neve de Mevergnies, Georges F. H. J. Stiennon, Emile 
Symon, and Guy C, Tavernier 

After completing the course, the group returned to Belgium and per- 
formed the experiment described on the next page Ihe data are being > 


applied in Belgium’s reactor program 
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FIG.” 1. * General layout of expo- 
nenticl pile. The In foils are held 
in an aluminum holder 
pushed into position in the pile along 
a narrow slit in the graphite stack. 
Al holder's position is controlled by 
a Nylon wire stretched by two 
counterweights. Dimensions shown 
are geometrical. Constants oa, b, 
and c used in calculations corrected 
for graphite extrapolation 

and reflector effect are: a 
345.92 cm, b 254.89 om, « 

307.46 cm 


and are 


length 


Conducting an Exponential 
Experiment with a 


Natural-U Graphite Lattice 


By H. DOPCHIE, F. LEONARD, M. NEVE de MEVERGNIES, G. TAVERNIER 
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FIG. 2. Source layer of pedestal, showing the three different source distributions. Planning the Experiments 
Pattern 2 gives smallest harmonic corrections and highest counting rates 
enough to give the ild be detected at th 
large cadmium ratir Abo 100 flux mea 
Detectors. ‘Thi 
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FIG. 3. Flux distribution along Z axis. 
Curves 1, 2, and 3 correspond to the 
three different source distributions shown 
in Fig. 2. @, is the spontaneous fission 
neutron distribution (multiplied by 10) 
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FIG. 4. Transverse flux distribution at 
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Handling Alpha-Active, 
Pyrophoric Materials 


I—What is the Best Approach? 


Fabricating plutonium—the most difficult to handle of these metals 
—is complicated by combustible fine particles and sometimes by 
intense gamma and beta activities. Hazard evaluation points to 


several handling methods 


By L. R. KELMAN, W. D. WILKINSON, A. B. SHUCK, and R. C. GOERTZ* 
Argonne National Laboratory, Lemont, Illinois 





R METALLURGY, as applied to monitoring and in cleanup. There is 


Parts 2 and 3 


of this series will discuss “De- 
sizes the problem of handling element 


sign and Construction of Glove- 


rication for nuclear reactors (J also a greater reliance on the human 


ntensity alpha emitters that may On the other hand, a philosophy of 
be pyrophoric and gamma active boxes’ and ‘Ventilation and minimizing the formation of fine plu 


and manipulator techniques Atmosphere Control of Glove- tonium particles, of never exposing 


lling these materials have been boxes.” bare contaminated materials outaice 








it Argonne particularly for the glovebox system, and of never pur 





on in its plutonium metallurgy posely opening the contaminated sy 
iboratorv and fuel-fabrica safely by methods that are suitable for tem to the room leads to a closed leak 
plutonium tight system with an inert atmosphere 
eries of articles, we indicate ind very special transfer and mainte 
reasoning, dec ISIOnNS Glovebox Systems nance technique Such an Approm h 
ng and constructing existing glovel« tems for han ippears to sacrifice some flexibility and 
idling large amounts of dling plutonium differ considerably in speed of operation, but this is mostly 
ilpha emitters at ANL their design depending upon whether because techniques have not been fully 
ce in operating one of these they are for research or production developed 
reference will be upon equipment the must contain rhe British have described two meth 
r plutonium, since this ipon the quantity of material used and ods of assuring condition ifficient to 
its alloys are our its specihe activit upon the policy contain safely and work with large 
the ANL metallurgy and requirements of the establishment quantities of dry alpha-active mate 
of thei importance ft where they are ised nd upon the rials in a protective atmosphere with 
reeder reactors 4 philosop! ) ind background of the leas concern for glovel» tightness 
from the discussion of designers One approach consists of essentially a 


wards (p. 63), and in There has been considerable experi- glovebox within a glovebox with the 
ophoric nature ol plu ence with glo me using ones gioves of the outer box inside the glove 
of its alloys. any of through air ven on in enclosures of of the inner box and with the pressure 
scan be handled questionable tightne ind techniques of the outer box lower than that of the 
such as open-a rs, that permit inner box or of the 
W. D. Wilki occasional and I in enous con because of the double glo 
ANL Plutonium tamination ol ‘ room Low-cost culties in changing gloves on 


Laboratory, A. B construction, ¢ r flexibility, and box make this approacl 
NL fuel fabrication facil- f 
I ter WOrkK I t j att we ! if on hy Deen 
ertz with the handling of he . serihes \ ination that i t 


spent in oti UCCeRS Pro of lor an 
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FIG. 1. Glovebox arrangement in ANL Plutonium Metallurgy Research Laboratory. Space limitations (there is actually less aisle room 


than indicated) precluded transfer corridor 
ment by plastic-pouch technique 
adsorption purification syster 

can be isolated to avoid shutdown of entire 


ate chamber betwee 
outer gloveboxes that 
ously evacuated to a 
than either box and tl 
single glove can pa 
loses some of the worl 
gloved hand. The 
only for assembly of 
the experiment is carried 
operation with the glove 


the glove ports sealed 
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Operation of this fa 
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approach and has pointe 
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this field. This approac! 
us to come closest to the 
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The main purpose of t! 
is to develop and stud 
alloys containing plutor 
alpha emitters Phe 
fairly complete and diver 
equipped to study phased 
ing facilities for melting a1 
well as thermal anal 
and metallograph) 


62 


objects are passed from glove to glove. Transfer doors to room permit replacing equip 
atmosphere is circulated in closed system through copper plumbing to regenerative-type 
Safety exhaust system acts automatically if leak develops or normal controls do not function. Boxes 


system 


extruding 
and cor 
ilso eq lipped 


ind hardne 5 ro} 


haracteristics, and therm | f the pomt o f 


conductivit n ) | cost, the influence 


laboratory has made numer irc! ind the 


ce lor exponential, cr il na t i ( ire oO | variou 


rradiation ¢ xperiment re th rl 0 mi Arce Ol 


Ihe Research Laborator sgn nstruction ¢ well to operating 
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tricting factors The availab n I ormation to t lesign of a mucl 
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went rooms ANL | ly designed gask 


ypulous areas, which mean Dn dow ind interbox connections 


Plate shear " ( { Resistance welding (not showr 


Re ng mill 


introduction ond 
removal 
cw 


Decontaominatior 


Welding and Liquid 
cladding 
; 


FIG. 2. Gloveboxes in fuel-fabrication facility. Conveyor and branches are 
closed system and eliminate air transfer of materials between operations. Gas- 
tight valves separate branch gloveboxes from conveyor. Every item entering line 
is assumed immediately contaminated beyond tolerance. Gloveboxes not at- 
tached to conveyor will be kept at low-level contamination to prevent transfer of 
contamination outside of box. Auxiliary equipment outside of primary gloveboxes 

vacuum and hydraulic systems, mechanical drive assemblies and seals—that may 
be contaminated by gasket or joint failure will be housed in hood enclosures 
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Minimizing Dust Hazards 
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vent the oxidation that result 
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vivantages of oxide-free surface ire ol 


interest lnpurity leve in the range ol 
i few parts per million are « d 
\loi ture us the 


of major concern in plutonium glove box 


work It ha been reported that the 


Moisture. impurity 
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oxygen in the helium ihibite reaction 


with moisture, presumably by the for 
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used in handling any chem 
or pyrophoric materia 

U** and plutonium, on the othe: 
are on an entirely different 
toxicity than are most po 

trial materials. Fors 

mum permissible level 

gen cyanide gas in 

million times as great 
plutonium (12) Phe 

energy intensity and 

nation for some of the 

To kee p thy 

tolerance limits, compl 


emitters 


an impermeable barrier 
handling materia! icl 
One hazardous feature 
is that it tends to beco 
extremely fine particle 
some other brittle com 
been suggested that 
particles can dislodg 
plutonium and especia 
oxide from the surface 
Also, metallic Pu car 
contact of contaminate: 
The low-energy X-1 
stopped by heavy 
However, there are in 
able high-energy X-ra 
active impurities in ti 
The amount of impuriti« 
upon the history of th 
6.g., pile exposure and ¢ 
ciency of the separatior 
study of surface dosage rat« 
plutonium as a funetion 
thickness indicates that 
be handled in the gloved 
mils neoprene and 9 
more than about |! 
The actual time limit 
mined for the plutonium 
Methods of protecting 
The radioactive materia 
gerous because of penet: 
or neutron radiation are h 
mote control in ‘cave 
that emit alpha radiatic 
by little or no beta o1 
are normally handled 
The safe handling « 
depends not only up 


design, but also upon t 
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of a parti r 
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Another approacl involving large 
equipment, is to house the operator in 
& pressurized suit or mobile e1 

th the equipment in a perm 
ontaminated inert-gas-fille 
his would permit the use of 


equipment of any size in standard 


irrangement As “‘space-suit”’ tech 
niques are further de 
method may well be the 
gh cost of equipment 
ind enclosure associated 
box approacl 
Automatic operation of 
ment has been attempted in routine 
production facilities with some degree 


i! 


of success Che use of electronical! 
operated remote-controlied 1 iinipula 
tors to service the equipment till in 
ts development stage 
Where versatility and fle 
essential, such as in a researc! 
tor the glovebox approacl 
t favored 
Pu safe-handling rules. Gene 
rule for handling plutoniu i I ne me 
earch and production operations hay 6. ( 
een prescribed by the health d 
f the Los Alamos Scientific Laboratory 
hese rule hould be adhered to 
pecially where occasional air count 
eecding the maximum 
oncentration can be « 
Hlowing principles are en 


ireimportantt 


Fuel-Element-Handling Facility 


Tests and operation 
the power breeder rea 
volve handling intense 
(a-, B-, and y-rays) fue 


is necessary to car 
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behind thick | 
the same 


| 
enclosed fac 


) extreme! 


pt ol tle giovebox- 
onium tor m 
be carried ot 
leakproo! as 
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iided where 
i] devices 
thin a glovelt 


yugh less than the 
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n the event of a 


LIT will De it 
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minimize, and if possible pre 
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particles or dust. Powders 
» handled with particular care 

itmos- 


posure 


| 
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such a plutonium or its 
that have repared in inert 


pheres mu ione under con 
i condition e they may ein 
condition 
ice must be made for radi 
that penetrates gloves, thus limit 


rsonnel ¢ xposure time 

ertain rules for safe practice 
1 be established and insisted upon 
ie of these considerations may 
obvious, but how best to follow 
principles is not entirely a matter 
imon agreement Comprornises 
litate a job have in some Cases 
time-consuming, haz 


and costly delays. 
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ing a facility that can be operated with- 
out personnel entering the enclosure. 

Some of the requirements of the 
manipulators and equipment are strin- 
gent under these conditions. For in- 
stance, manipulators must be moder- 
ate] y to repair. In many cases, 
this sccomplished by making sub- 
assemblies into unitized packages that 
can be easily removed and replaced, 
Further developments are aimed at the 
manipulators’ repairing each other as 
well as most of the equipment within 
the enclosure Since there is little 
hope that manipulators will have the 
dexterity of the unhampered human 
hand, it will be necessary for the equip- 
ment within the enclosure to be set up, 
maintained, and dismantled within the 
limitations of the manipulators. This 
will probably call for extensive redesign 
of the equipment to be used in such 
facilities 

Certain items or parts of equipment 
and apparatus may not lend themselves 
readily to be repaired and maintained 
by manipulators. In these cases the 
equipment must be installed so that it 
can be easily removed from its working 
location to a low-level cell, such as cell 
C, where, after cleaning to reduce the 
gamma level, certain repairs can be 
made by using rubber gloves. 
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ested, call the RCA DISTRICT OFFICE nearest you, 
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C31Q, HARRISON, N. J. 
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HUmboldt 5-3900 
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Careers in Peaceful Applications of Atomic Energy 


AT ATOMICS INTERNATIONALS 
NEW NUCLEAR LABORATORY 


ATromics INTERNATIONAL— North American Aviation’s 
nuclear research, engineering and manufacturing opera- 
tion — is now located in its modern headquarters at 
Canoga Park in the West San Fernando Valley. Here 
ATOMICS INTERNATIONAL will continue to expand the 
work and efforts of 10 years of experienced leadership in 
the peaceful applications of nuclear energy. It’s a “ground 
floor” opportunity for the nuclear-minded, More engi- 
neers, scientists, technicians and administrative person- 
nel are needed for top positions and training in this 
exciting new field. Investigate joining this new frontier 
of progress today. 


In the Los Angeles, California area 


These Positions Now Open at Atomics International 


PHvsicists. 2.S.. MS., or PhD. in cHemists. MS. Ph.D. or equivalent 
Theoretical, Experimental, or Solid State with training or experience in high tem 
Physics. Experience in nuclear reactor perature inorganic and physical chemistry 
theory, research or development preferred 

although ability to adapt established tech METALLURGISTS. 2 S.MS. or PhD 
niques to new problems will qualify with training or experience in liquid metal 
EnGiIneeERS. MI, Ch.E., or E.E. quali corrosion, vacuum melting and casting 
fied to design or perform evaluation studies high temperature alloys, mechanical fab 
of various nuclear reactor systems and rication, or physical metallurgy of nuclear 


components reactor fuel materials 


These and other qualitied technical and engineering personnel 

are needed to work in the following tunctions and activities: 

Theoretical and Experimental Reactor Construction and Operation 
Reactor Physics 

Solid State Physics 

Physical and Radiation Chemistry 

Reactor Analysis and Design 

Heat Transfer Studies Reactor Fuel Processing 


Reactor and Process Instrumentation 
Electrical Power Generation Studies 


Fuel Element Development 


Write Mr. G. W. Newton, Personne! Office, Dept. N 
Atomics international, 21600 Vanowen St. 
Canoga Park, California 


AI ATOMICS INTER NATIONAL 


DIVISION OF NORTH AMERICAN AVIATION, Inc 





Vol. 14, No. 3 - March, 1956 








How to 
assure performance 
you want 


from TEFLON 


It’s stmp_Le. Actually specify the properties which are 
most important to you 





This is vitally important. Too often the properties are 
taken for granted. Yet with Teflon, the properties you 
get depend greatly on the method of processing the 
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optimum properties you specify for Teflon. Quality 1S 
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10t affected by these param 
ete! Only after a reasonable amount 
of nitrogen dioxide is formed (see Fig 
y | does the reaction become more 
complex 
Duplications of experiments have 
run within 1 % of each other Verifica- 
on of the calibration using the cobalt- 
ources had been better than itici- 
ited within our limits of error 
From our experimental results and 
from E. E. Wourtzel’s work reported 
is. ( Lind : classic il book ) 1.2 
().1 molecules of nitrous oxide are de 
composed per ion pair formed, a G 
value of 12 
rhe measurement thermal neu- 
trons Was acé ompls! ed by adding 5 mg 
of uranium-235 oxide to the reaction 
el. Under these conditions, the 
decomposition due to the neutron 
induced fission was about sixty times 
greater than that due to the beta and 
gamma radiation in the pile The 
uranium-235 can be readily substituted 
with other materials, such as boron 
lithium, or natural uranium, It was 
noted in these experiments that the 
fission products tend to distribute 
themselves uniformly over the vessel 
The results between identical samples 
were readily reproducible and not a 
function of the position of the uranium 


powder as might have been anti ipated 


Conclusions 


In the range 5 * 104 to almost 10" 
roentgen, this dosimeter can be readily 
used for the measuring dosage in food 
terilization, enzyme deactivation, pas 
teurization, and for determining dosage 
contours in nuclear reactors. Neutron 
fluxes can be measured by adding small 


:mounts of uranium-235 in the capsule 


Dosages at elevated temperatures may 
I 


also be readily determined (to over 
200 We also think this dosimete 
to be very valuable in comparing world 


wide dosimetry measurements 
* > > 
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Portable and scintillation ’ ear! valved 2) more of the 


Geigel 


counters require up to 1,000 volts at ( ivailable at the 


10 ya for their oper outpt ch selenium re 
150 volt 


currents as high a 
needed 
Inecor 
isto eur! less than 0.4 


I characteri 


ition, and additional current 


for output-voltage regulation producing a 


porating the alternate-firing-tran pa Be 
blocking-oseillator circuit 
ind Re mu 


aimtterent 


ner several power suppile 


itistactory service for o pall 


survey instrument rent and 
nstallation determining repetition ra 
Battery life of sever 

140 hr with an output Circuit Performance 


) i Y The de ign of ( V 4 -_ | nad vith 


that 


liator 


the cp 
the 


circuit must tem using param 


portable instrument 
itput 
battery volt 


tuge decrease over! 


mportant i 


ind offer interchangeabili) ol ral j 1.¢ change of higl oltage o 


tors with only simple adjustment r load with varying 


ind ambient temperature 


the total output 


i rather exacting requirement because 


the variation of chs current 


imong transistors available I oltuge-regulat tule 


Considerable output Dow " : nat oltage in 


realized with the cireu the minimul high-voltage 


Phe 


irrangement offer a comb 


two transistors in al irrent capable operating a 


regulator and photomultiplie: 


mw I mine l ] rt oO Wi reached within it 


lranst hours of the iseful batter 


Hi) 
United 


i ipation ol 


output ol -_ end of 














UTC O-i2 












































FIG. 1. 


Geiger and scintillation counters 


Alternate-firing oscillator high-voltage supply is suitable for portable 
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REACTOR 
COMPONENTS 


| LEE 
<< F ' 


—— ne - 


me. 


by 


n example of one Atomic Energy Divi- 
I 

sion component is the 45° Y-pattern globe valve 
shown above. It is designed for service at 3,000 
psi, 450° F. in the primary system of a Pressurized 
Water Reactor. Features: body, bonnet, cap and 
trim of stainless steel throughout to resist corro 
sion; stem and seats of Haynes Stellite to with- 
stand wear, wire-drawing and corrosion; ground 
cap threads of overlayed Stellite to permit easy 
removal of cap without galling; seal weld between 
cap and bonnet to entrap possible leakage past the 


teflon asbestos packing. 


ae 


American-Standard is equipped and ready to 
design and build atomic reactor system compo- 
nents tO meet your most exacting special require- 
ments. Write the AMERICAN-STANDARD 
ATOMIC ENERGY DIVISION, 1682 Broadway, 


Redwood City, California, for further information. 








Nuclear Components 
PRIMARY NUCLEAR VALVES + REACTOR MECHANISMS 
PRIMARY COOLANT RECORDING AND 
CONTROL SYSTEMS 
RADIATION MONITORING, RECORDING, AND 
CONTROL SYSTEMS 








KaX American-Standard 


AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
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JORDAN 

PORTABLE 
RADIATION 
MONITORS 


THE JORDAN RADECTOR for beta 
and gamma, has been repack 
aged for greater convenience of 
operation and maintenance 
Same dependable circuit, range 
to 50 or 500 r/hr. and built-in 


calibration source 


PORTABLE RADIATION MONITOR 
with the widest range of any 
single instrument — from back 
ground to 10,000 r/hr. Built-in 
calibration source and separable 


chamber. 


Two new instruments for Civil 
Defense from the largest manu 
facturer of instruments for Civil 


Both are made to FCDA speci 
fications. The Model 710 ha 
ranges to 50 1 gamma 
and the Model 710-500 has ar 
additional range of 0 to 


r/hr. 


Jordan Electronics, inc. 
A eut jie ff , 


3026 W Mission Road Aihamtr 





900} 


880} 
860; 
640) 
820} 
800} 
Battery Supply Voltage 


@umees. 





ee igh Voltage Output 











FIG. 2. 
varying battery voltage. 
volts is caused by lack of sufficient voltage 
to fire regulator tube. Output-voltage 
regulation from 9 to 7 input volts is 0.55% 


Change in high voltage with 
Drop-off at 6.9 Rs. 
Battery Supply Voltoge 











FIG. 3. Change of load and regulator 
current with battery voltage. "A" cor- 
responds to 1.1-volt/cell end point with 
seven mercury cells in series, at which 
Phe circuit was opera average cell is nearly discharged. This 
trolled chamber at + 125° F to occurred after 440 hr continuous operation. 
oltage ws x B" is battery voltage producing mini- 
mum high-voltage output current capa- 

ble of operating voltage regulator and 


the circuit utilizes nearly all the energy 


of the battery 


No change in output v 
erved until the temperature fell below 
zero. At 25° F, a drop of 1.4% in 


output 


photomultiplier 

voltage wa observed that 

proved to have been ¢ used by a chang The test was discontinued because 
failure 


n the corona-regulator characteristic hatter 


No transistor damage by moisture rhe circuit weigl 1.5 oz without 


apparent after circuit operation sunting plates and occupies less than 


it 9% relative humidity for 475 hi 


Liquid-Scintillation Counting 


for Assay of Tritium in Urine 


By GEORGE T. OKITA, JAMES pound sing a fast-coincidence liquid 
SPRATT and GEORGE V. LEROY lation counter 
Argonne Cancer Research Hospital nis article deseribe 


The Unive 


a simple, rapid 
ity of Chicago nd s e iquid-scintillation 


Chicago Illine ! ! ring the urine of 
Hi i) OTL i Uriti | 


exposed to tritium 


Increasing use of tritium ga ind Sample Preparation 


tritium water in chemical nthese Thirty ml of urine are mixed thor 
ind other processes has resulted in tl 4 wit! pproximately 
need for a simple, rapid, and sensiti ited charcoal (N LX 
method for monitoring pet | . rod ind then | 

i; 


wed to possible contam hitrate used 


otopic tritium Because of it further treatment Phree 
prompt equilibration of tritium g 1d e prepared 
1. Test specimen. Pipette 2.0 n 


| distilled water 


tritium water with bod 
routine determination 
content of urine 1s a satisfactory pro 1d mi abso 0 5.L.- 
cedure tor monitoring px 
ng with this nuelicde 
ommonly in use for the 
urine contaming tritium 
quire a vac uum combustior 
ras obtained mu ty ran i Ppilit 
ferred into either an ionizatior 2. Background blank. 
l-6 an internal Geiger counte tion 18 the same as tor 

ora proportional! gas-ph 

11-15 Hayes and 
ind Farmer and Berstein 
scribed methods for the 
Internal standard. Sample 
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mn labeled water init 





hoteectapeet: Jordan Remote Area 


t tl t 0.1 ml standard THO 
Bester ome Monitoring Systems 
isifig @ Vinprating 


ised In pl we 


sample 

» counting ¢ 
ent system and 
imount of quench 
each decolorized urine 
one specimen to 
tandards should be 
men if accurat 
ver, for a large 
ogram & more prac 
d be to take the 


rent , determina 
THE JORDAN MODEL RAMS-1 1 


rure for all subse 


made during the 


setting an arbitrar 4 the only complete system for 


wtivity of lO or wide range monitoring 


ie maximum pet ‘ ; if lengthy trouble-free opera 
of trittum 

tion and low initial cost. A 

liter (1¢ tll 

- this games single system handles low 

ore accurate level monitoring for health 


standard protection and continuous 


high level monitoring to 
Assay of Samples 8 2 GT CRETE SC oA 


periormed in @ [as more from ten scattered loca 
! cintillation coun tions 
ri illowed to equi 
rature of 6° C in the 
es the photo 
are counted 
tandard error of 
er-all counting 
iter samples at 
roximatel 5%, 
ounter However 
ounter to coun THE NEW MODEL RAMS-II ha 
ntillator 


been designed for even 
greater versatility for all 
monitoring problems, Con 
venient plug-in units coupled 
with Neher-White ionization 
chambers for mea uriti 


recording and oper itis 





TABLE 1 Quenching Effect of Various tilarms are featured in thi 


Sample: complete pac kage system 

lordan Remote Area Monitoring Systems are 
now used by many industrial companies and 
ALC facilities for a variety of application 


involving beta. gamma, and neutron measure 


ment 


For further information, write De partment § 


Jordan Eiectronics, inc. 
A subsidiary of PANELLIT, INC 


3026 W. Mission Road, Alhambra, California 
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in be determined from the follow- 
wmulas where C, equals counts 
minute (cpm) of urine sample, 
sepm ol the internal standard, ( 

cpm of the background blank 


Der 




















S00 


MODEL 5-4-C 


DIRECT-READING 
DELAYED SWEEP 
ACCURATE TO 


0.1%, 


Size 
9 a WM en IT7%" 
31.5 Pounds 


ntent 


with the « 


ia 
ANOTHER EXAMPLE OF 1cteZommae PIONEERING... 


The SAR PULSESCOPE, model S-4-C, is JANized (Gov't Model No 
OS-4), the culmination of compactness, portability, and precision in a pulse 
measuring instrument for radar, ‘TV and all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0,035 microseconds is provided thru the video amplifier whose sensi 
tivity is 0.5V p to p/inch. The response extends beyond 11 mc. A and S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits RK sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope’s usefulne Built-in 
crystal markers of 10 or 50 microseconds make its time measuring capabilities 
complete, The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts 
widens the field application of the unit. Countless other outstanding fea 
tures of the SAR PULSESCOPE round out its distinguished performance 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 


PANELSCOPE* 

S-4-C SAR PULSESCOPE’ 

$.5-C LAB PULSESCORE’ 

5-11-A INDUSTRIAL POCKETSCOPE® 

$-12-8 JANized RAKscore’ 

$-12-C SYSTEMS RAKSCOPE® 

$-14-A HIGH GAIN POCKETSCOPE® 

$-14.8 WIDE BAND POCKETSCOFE* 

$-14-C COMPUTER POCKETSCOPE* 

$-15-4 TWIN TUBE POCKETSCOPE* 

RAYONIC® Cothede Rey Tubes ealiol ‘ 
end Other Associated Equipment PeMaDL 


‘ of rine a 
WATERMAN PRODUCTS *y, uw. nee. letermined by addin irying amounts 


March, 1956 - NUCLEONICS 








TABLE 2 
Method 


Limit of Sensitivity of Assay 


trace * 
NSO 
NAC 


one to two 8.D. of 


ounts net cpm less 


background counts, i.e 





tandard THO solution to non- 


“i urine. The amount added 
er more than 5 ml per 100 ml of 
The 


zed 


urine samples were than 
ind 
inner described previously 
r 10 


ounting was done in 
The 


simples treated in 


96.7 + 7.5% standard 
ahi 
was deter- 


of sensitivity 


preparing a series of urine 


containing decreasing amounts 
THO 
and 
manner. The 
Table 2. For 


purposes the net counts per 


st indard solution of 
then 


the usual 


decolorized 
> how nh in 


a sample considered 
it vhen it 


mes the 


was 
was greater than 
deviation of 
The 
n was determined by applying 
y/ d2/(N | 


standard 


eckground rate standard 


11a S.D 


the 


of eight separate 


(where d is the deviation from 


mean), to a series 
ill counted for a 
When the net 


of a sample were be- 


background sample S 
minimum of 30 min 
counts per minute 
tween one and two standard deviations 


the value is re ported as “tra e”’ activ- 


ity. Samples with net counts less than 
one standard ce ition of background 
are reported a 

NSC) 

Table 2 shows that 
as little THO as 0.08 yc 
detected by this 
limit of sensitivity corresponds to a 
total body the 


order of 3-4 ue, which i 


gnifeant counts 
urine contaming 
per liter can he 
method This lower 
burden tritium of 
well below the 
imount of 10* 


maximum perm De 


pc 16 


BIBLIOGRAPHY 


( I 
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Remote Tongs Adapted for the 


Small Radioisotope Laboratory 


By L. E. PREUSS 
f if 1 Instit 


} 


Medical Research 


istom tongs 

urgent in 

laboratory 

for handling 

hot’’ containers 

rumentation ire 
it 


Usual ! or possib 
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in the chemi 


make these 


ull the 


olten 


e ToT 
nem 


id troublesome 


The 


ordinar Oly na 


practic been to adapt 


forceps tound 
oratory Lack ol 
rit ind precision construction 
mu than useful 
Phe purpose to describe 
ition to this 


imum labora 





i 


mn) 


An industrial periscope is very 
often the answer to hard-to-get- 
at, underwater, hazardous loca- 
tion or Hot-Spot remote control 
observation. Ideal for use where 
heat, pressure or Hot Cell radia 
tion are problems the peri 
scope offers unsurpassed clarity 
and definition, true color, anda 
long, maintenance-free service 
lite. Attachments are available 
for photo recording all viewed 
material, 


With our wide experience in 
this field, we probably have 
a design to fit your viewing 
problem. Send for Bulletin 301 


KOLCAORGEN 


CORPORATION 


Plant; 347 King Street, Northampton, Moss 
New York Office: 30 Church St, New York 7 





19 





METER-RELAYS 


For Sensitive and Accurate Control 
RANGES: 


10/20 Ua. to 
| O/50 A 
0/5 Mv. to 
0/500 V 
The 


is adjustable to 





trip point 


Model 261-C Range 0/200 DC ONy point on 


Microomperes Price $33.00 the scale arc 
These meter-relays are 
changes of as little as 1% 


tact is carried on moving pointer 


sensitive to 

One con 
The 
other is on a semi-fixed pointer, When 
two pointers meet contacts close and 
lock. Holding coil is 
over moving coil 
val or automati« 
contacts kicks them apart fore efully 
Three sizes of clear plastic case models, 
2'2,3% and 4/2 inches (all rec tangular 
Two ruggedized and sealed models 
22 and 3% inches (round metal cases 
Contact arrangements: High Limit Sin 
gle, Low Limit Single or Double (both 
high and low). Contact rating is 5 to 
25 milliamperes D.C 


Suggested circuits for meter-relays and corn 


wound directly 
Reset can be man 


c 
spring action in 


‘ 


plete specifications including prices are cov 
ered in new 16-page Bulletin G-6, which you 
con get by writing Assembly Products, Ine 
Chesterland 28, Ohio 

Booth J11-1RE Show, Mar 

New York City 





Reactor Irradiation 
USING 


Pneumatic Tubes 


System 
practical 


The Airmat 
with a 
history of erving i 


ong 


“mechanical messen 


gers lor 
plant ind hospitals are 
now 


industrial 


“aN ulabl for tise 
in providing fast ale 
transit of 
within the 
nuclear reactor for u 
radiation. The Airmat 
Systems operate on vac 
uum or a combination 
of vacuum and 
sure. Power supplied 
by motor cen 
trifugal exhauster. Car 
riers of fiber or mag 
nesium; handle any type 
of material 


material 


ore oft 


pres 


driven 


REACTOR For further information, 


call or write: 





AIRMATIC | 
SYSTEMS, INC. 


ffssde ¢ 4 


tongs em h 





provider 


may be 
lor @ specihy 
The most frequent n 
in the sin 


mot work 


extended, gras} 





——EEE 


TWO TYPES of commercial extension cutters for garden use (R. H. Bouligny, Inc., Charlotte, 
N. C. and Wiss and Co., Inc., Newark, N. J.) consist essentially of spring-actuated handle 
at one end and a shaft within tubular extension that drives cutting head at opposite end 
Basic mechanism is almost exactly that required for most 
of remote manipulations involving 


against metal cutting block 
remote handling, and cutters are sturdy enough for 90 
loads less than | kg. Total cost of alteration, exclusive of labor, is well below five dollars, 
and resulting tongs are sturdier and more precisely constructed than modified laboratory 


tongs and forceps 





requirements: (1) a grasping head constructed 
grasping head 
on object regardless of hand pressure. 


REMODELED AS TONGS, cutters meet three 
bite 
adjustable; (3) locking mechanism to hold jaws 


Each modified cutter has been fitted with adjustable outer jaw held on extension tube 


for specific use or uses; (2) variable with positive lock to make 


Each has an inner jaw 


with knurled-head screw so that it can be set for each operation 
Knurled-head 


finger of hand holding tongs to lock onto shaft and immobilize it 


actuated through shaft by handle screw near handle can be spun by 


combination of and 


TONGS use 


for jaws and were intended for 


LARGER Lucite 
aluminum gripping 
beakers and other glassware under 4-in. diameter 
Slotted aluminum bar is mounted on extension tube 
jaw face has vee-cut Lucite liner to give 3-point con 
with 


GAIS 


aluminum is lined 


straight 
Entire head can be 


jaw 
rotated about 
loosened 


tact Inner 
neoprene 

of extension tube when knurled screw is 
Automatic lock can be provided by grooving edges 
of inner jaw that bear on slotted way; base of jaw 
into metal slot when taken on 


is then set grip is 


object 


SMALLER TONGS have head and outer jaw of stain- 
less hold 
Small notch in straight jaw allows gripping 


steel are cut to small-diameter items 
ifems 


down to in. Knurled screw provides for | in 


jaw adjustment 
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Like to join this session on atomic-powered ships? 


routine -because so many of the important things 
being done at Bettis are being done for the first time. 

Activity at Bettis Plant is expanding because 
more power reactors are being built here than at 


This is a working session of some of the country’s 
best scientific and engineering minds. Their assign- 
ment: develop, design and construct atomic power 
plants for a fleet of ships. Where are they? At 
Bettis Plant, Pittsburgh, operated by Westinghouse 
for the AEC. This is the largest design and engineer- 
ing center for atomic power plants in the country. 
Here the power plants for an atomic fleet are 
actually being designed and built. 

You can join them if you are a competent physicist, 
mathematician, metallurgist, mechanical or electrical 
engineer. The work is fascinating anything but 


any other place. 





Atomic experience is not required. Write for a 
descriptive brochure describing opportunities in 
your field. Be sure to indicate your specific interests. 
Mr. A. M. Johnston, Westinghouse Bettis Plant, 
P. O. Box 1468, Dept. A-13, Pittsburgh 30, Pa. 











Westinghouse 


BETTIS PLANT 


First in atomic power 
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For Measuring = Recent Developments 
RADIOACTIVE 
EMISSION 


in Glass Dosimetry 


By NORBERT J. KREIDL and t stable radi 
GERALD E. BLAIR n bands as indi 
Bausch & Lomb Optical Company e absorption cl 
ltochesler, New York e dosage from a vy hundred to | 
This gla \ 0621 
met 


the absor 
20.8, ALO 

ses measured on a suitable spectro 

a7 


otometer was reported recent 


\ new! le eloped ty 


taken 


Gamma Ray 
« Norbert J. Kreidl an ‘erald sla i ! ing ( 
Pocket Dosimeter 1s! 14, No 1956 sents ; Gectieaal 00 Cs 


A personnel protection instrument to 
pong —. Anta, Ld . ha Fading of Irradiated Glass after Storage in Dark at Room Temperature 
tains an ionization chamber and a quartz 

fiber electrometer. Optical tem ¢1 ading (¢ a batts 

ables position of the fibe be read es 

easily upon a 40-d n translucent 

scale, Standard rang: 00 milliroent 

gens. Size 4%" x %" dia it 8 104 


Other CAMBRIDGE Instruments 





1 day No fading No fading 
LINDEMANN. 1 week No fading No fading 
” 


RYERSON : 
ELECTROMETER | day {o fading o fading 


months 


1 week No fading 
: 2 month No fading 
has high sensitivity and good stability 
Does not require leveling. When reading 
the upper end of the needle is observed | week No fading 
on a scale illuminated through a window 2 months No fading 
in bottom of case, Size 8.3 x 65x 3 

cm, Weight 0.17 ke 


1 day No fading 








CAMBRIDGE PORTA 
BLE PROJECTION 
ViEWER—This new 
Projection Viewer 
used in conjunction 
with the Linde 
mant erson Elec 
trometer, facilitate 
' observation of the 
deflection of the electrometer pointer. A 
beam of light from a lamp in front of 
the case projects the image of the ind 
pointer onto a mirror in the rear of the 
case. This image, magnified 100 time 
then reflected upon a translucent sere 
clearly visible in the front and upper 
part of the case. This screen is 120 mm 
cae and is divided into |! 
numbered 60-0-60. The px 
by grounding the electro: 
of a rubber bulb 


“CHANG and ENG" FAST NEUTRON DETEC 
TOR follows closely original desien I 
U. 8. Atomic Energy Commission. Cor 

sists of twin ionization chambe rs, I d 

mann Electrometer, reading microscope 
and dry cells. Self-contained 


PRECISION IONIZATION METER (Failla Dy 
sign). A complete instrument for null 
methods of radioactivity measurement 
where background radiation effects 

be eliminated. Operated from A.C 

let 























Send for complete information 
CAMBRIDGE INSTRUMENT CO., INC. CHANGE IN ABSORPTION of F-0621 cobait glass with Co" gamma and 2-Mev 


Pioneer Manufacturers of Precision Instrument electron irradiation for megaroentgen dosimetry. The insert shows change in 
3527 Grand Central Terminal, N. Y. 17, N.Y absorption of F-0621 cobalt glass with Co" irradiation for miniature dosimetry 
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with Adaptor.* The radiation 
ma 200-curie cobalt-60 gamma 
it Baus +h & Lomb and a 2-Mey 
Graaff electron accelerator at 
tage engineering Corp. (Cam- 
\l ass The data of the insert 
uned with s imples of 25-mm 
nd 6-mm _ thickness The 
Dbalt-b0 gamma source was 
idiiation 

be seen from the illustration 
hows good linearity of re- 
p to 10° rep with somewhat less 
response in the 10*%10' rep 
Reproducibility studies indi 
{ control, similar to that re- 

r the F-0450 glass earlier 
istrumentation program 1s 
to read dosage on a |l-mm 
6-mm-long needle of this 
n the 100-5,000 rep range (insert 
e miniature-dosimeter application 
proposed by Schulman and 


report on this develop 


} 


be presented in a future 


tzel, Science 118, 184 


TECHNICAL BRIEF 


New soldering technique. A method 
gy metals, soft glass, Pyrex 
n any combination was 
Joseph C. MeGuire 
Scientific Laboratory It 

i addition to the usual solder- 


i hand grinder with 


vheel (preferably pre 
ight to bear on a soft 
od’s metal or 60-40 lead 
melts and flows onto the 
solder-loaded wheel is 
to the surfaces to be 
ght amount of 

ice. The friction 


ch flows onto the 


y operation, solder 


isual manner with 


\ 


ead-tin solder NO 


face cleaning, o1 
ad 
Pyrex, and ceramics 
done with a mixture 
50-50 indium tin 


to giass or ceramK« 


irnace heating are 


nough heat to the 
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LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE—BRINE—etc. 


raat 


Pioneers in Lithium 
since 1901 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 


ESTABLISHED 1895 


Industrial Nuclear 


Technology Conference 


Co-sponsored by Armour Research Foundation 


and NUCLEONICS Magazine 


@ May 15, 16 


@ Museum of Science & Industry, Chicago 


This conference, first of its kind, will emphasize the non-power 
application nuclear technology Papers to be presented at the 
Conterence over nuclear applications in industry chemistry 


and biology and will also cover instrument de velopment 


for information, write: 


J. D. Luntz 
NUCLEONICS 

330 W. 42nd St 
New York 36, N 


L. Reifel 

Armour Research Foundation 
Technology Center 

Chicago 16, Ill 














NUCLEAR ENGINEERING 


Automatic Neutron-Flux Scanner 


By R. T. FROST and E. B. FEHR 
Knolls Atomic Powe Laborato ’ 
Schenectady, New Y ort 


The removal of power 
heat is one of the cent, 
power-reactor de 
tive amounts of 
ferent regions of a 
appropriate starting 
sideration of the engi 
of a particular eriti 

Other rensons for 
tial variation of yx 
(a4) power gradient 


ment contribute ts 

FIG. 1. Automatic neutron-flux scanner with multi-channel scalers and adjustable 
scale factor. Sample is moved back and forth across the detector by a self 
braking motor adjusted to equal forward and reverse speeds. Motor stops each 


that might wary 
flux distribution 
tivity value of react i time a preset position x x, is reached, and the appropriate scaling channel is 
fission product poison prod ol opened for a predetermined timing interval Motor reversal occurs each time 
proportional to the end of sample reaches detector slit 

Plots of the « 
mined distribution of 
epicadmium fission 
of comparison with i o-groul ne the induce 
calculations If d ( or gy rapidl This impose 
foils of material rig ( nealing ni t scanning 
resonance at some ity does not deca 


possible to use bse ‘ uring the time required 


niques to measure i urse, if possible to « 


the component of the ne i Dbtained with a slow 
ing this particular ener the effects of the de 
Various methods ha lecay of uranium depend 
for carrying out flux d en m of irradiation, tl 
urements, such as | ! ite] 
neutron or fission ¢ canning «de ‘ 
through the reactor and ‘ ig corrects auton 
variation in counting ra i fur mo time decay of 
ol position / uri canning without 
In experiments cat it in ipinical decay curve 
neutron fluxes, the induced a re of duration of pile 
a long sample of uraniu n be n r its end point is not require: ¥s lived here ie not ths 
ured as a function of pe " long of aylor expansion about 


Principle of Operation 


sample by scanning it rather the chord that intersects 
rate mete When a long, thin sample ! a u i(t) att, and t, If the scanning 
However, with low n ron f ited in an inhomogeneou neutron 
the relatively low counting d ix, the induced radioactivity A. afte 
tates a slow scanning sp ) rradiation has ceased, is given as a 
statistical fluctuations in the reeorded function of position z along its lengt! 
curve are not excessive the othe nd the time ¢ by 
hand, the low counting 1 lao } 
quires that the counting be g 
re f gives the variation with posi- 
tion and g represents the time cay ol 
* Operated by the Ge 


he ‘ one 
pany for the lt " the radioactivity FIG. 2. Validity of linear approximation 


: | f 
Commission n is the total number of to decay curve 
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‘ 
REDUCTION GEAR 


FROM RECUPERATOR TO REACTOR — 


FROM REACTOR TO TURBINE 


CONTROL ROD 
MECHANISMS 


WY ad 


BIOLOGICAL 
SHIELD 


oC 


GENERATOR-EXCITER COMPRESSOR - TURBINE 


jf 
j/ 


se / COMPRESSOR INTERCOOLER 
-_ y 


/ 
jf 
/ 


PRECOOLER 


RECUPERATOR 


© 


" an 


REGULATING SYSTEM 


losed-cycle gas-cooled reactor power plant designed by Ford Instrument in conjunction with American Turbine Company 


THE CLOSED-CYCLE GAS-COOLED REACTOR 
...@ progress report from Ford Instrument 


What Is It? The Closed-Cvcle Gas-Cooled Reactor 
ictor whose principle of operation is based on 
ncept of the use of a gas under pressure a the 
fluid tor direct transter of energy from the 
The gas used is nitrogen, carbon 


l 


Common 


r to a turbine 
t analogou 


boiling water 


close 


the 


helium The 


reactor type is reactor 


Ford Instrument Company’s Position: Ford lrstru 
nh been conducting studies into the nature 

pects of this type of reactor and believes it 
idvantages a ource 


eC man 


i tithe le il powe I 
Findings Indicate This Reactor Type Has: 

1. Low cost —for both installation and kw-h output 
2. Higi 


relativel 


h eff 


thermal efficiency, with efficienc 


of level of power output; Le hig 
] 


A SCHEMATIC OF THE 
CLOSED-CYCLE 
GAS-COOLED REACTOR 


cx FORD INSTRUMENT COMPANY 


SION OF SPERRY RAND CORPORATION 


vis 
0 Thoms Ave, Long Island City 1, N.Y 
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that 
output) 


innclic ite 


3. High The stud 


pe ver Capacity can be over 200 megawatt 


power Capac it 


from a single unit 


4. E-xtreme simplicit 


5. Maximum satety. The 
ised, with its freedom from phase 
that in the « 


ol operation 


of the orking fluid 


change mean 


contamment ent of an 
that 


enhanced Phe 


provisions for 
incident ure simple and protection against 
incidents is simultaneously closed 
cycle design precludes contamination of the atmo 


phe rf 
In this design 


ompre or et 


6. A minimum of moving parts pump 


i power 18 pro idea by a turbo-« 


id no other pumps are required 


For more information on this new type of reactor 


rite Ford Instrument Company 
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cycle is made sh 
then assume FP 
of counts in the tw: 
ure of the ratio f(a 
When counting 
scanner is set to 
points, counting 
time. Thu , 
forth “sean 
seconds 10 m 
small additiona 
moving between 


! 
der 


of the empiric i 
that the linear app: 
introduces an error 
considering the re 
two extreme en 
a single 10-min FIG 3 Measured power distributior 
after “scram” foll across edge of activated strip 
time of 30 minute 
relative error introd 
scans or tor point 
the sample is | 

In measuring act 
exponentially 
ments on the 
the correction for 
scanning be suffic 
particularly simple H 
as applied to the t 


the sample becorny 








(1 + 


where A= fy, 
for a complete ‘ 
the mean life of the 


served, Thus, for ecn FIG. 4, Reproducibility of data. Suc 


cessive scans of gold foil. Center portion 


tion accurar , , 
vn & . was cadmium shielded during irradiation Applications 


is 


co h 


or approximate! 


That is, for an a 
scan time shou 
| of the mean 


measured 


Resolution 
To insure that the 
in the jth chann 
measure of the re 
the position 2 
counter be well 
mated, For thi 
is preferable to gat 
The ability of the 
to reproduce deta 
ents in the pow Graphite 
tested by scanning ft udm Core Reflector 


vated strip o 


Figure 3 shows the , , the « ' quipmer the ; t é r sue Axis 


tribution, whicl 
: ! , . Power gradients at core-reflector 


to the right of the point e nui | with int t | Jary of intermediate-energy reactor 
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America 
has 
homework 





THERE'S PROBABLY a lot about your town that make 
you want to brag a bit about it 
But there’s one thing you can't be proud of. And it 
a shame you share with just about every other commu 
n in America 
The homes where far too many people live are a dis 
Slums, semi-slums, housing blight are with you 
ig them up is the homework to be done 


town 1s like most in the U. S., here’s what the 


show: | out of every 10 homes are rock-bottom 
Nearly one-half urgently need basic repair 
ims are something that is happening on the other 


town, you may say. The problem isn’t mine 


Slums are YOUR homework 


no barrier against the threat and cost of 

blight 
ir taxes go up because it takes more money for 
town to fight the diseases and delinquency and pov 


pawned in the slums. The security of your family 


| 


down because the slum ts the natural parent of crime 


Where your business comes in 
firm has a responsibility toward the town where 
d. Part of it 1s to support Community improve- 


iny other good citizen would 


Some slums are beyond repair. They must be torn 
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down and a fresh start made. Others can be made to con- 
form to accepted living standards. So it 1s up to you to 
get behind every sound program which seeks to provide 
adequate housing for all our people 

Civic and individual groups must have business back- 


ing your firm's backing if they are to succeed 


Follow the course of Action! 


A group of Americans trom every walk of life has joined 
together in a non profit organization to combat home and 
community deterioration, A.C. 1T.1.0.N., the American 
Council lo Improve Our Neighborhoods 


Send today for a free copy of “ACTION.” It explains 
what A.C.T.1.0O.N. is and proposes to do, It lists book 
lets, research, check-lists, and other material which can 
Address P. O. Box 500, Radio City Station, 
New York 20, N.Y 


help ou 


American Council To Improve Our Neighborhoods 
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FOR SCINTILLATION & 
PROPORTIONAL COUNTING 


NON-OVERLOADING LINEAR AMPLIFIERS 
Models 107 
& 107? 
Gain 4,000 


continuously 


rotec 
Accept + and 

~ pulses 
TREMENDOUS DYNAMIC RANGE Exceeds | ,000,000 

(0.1 mw te 100v 

Bosed on improved Chase Higinbothom design 
Excellent linearity for smal! pulses in the presence of 
tremendous overioads that paralyze other amplifiers 
PULSE HEIGHT SELECTOR (Supplied only on Mode 

107?)—Precision trigger-type 


PRECISION HIGH VOLTAGE SUPPLIES 


Medel 515 
(Positive and 
Negative) 


© 500-1500 volts, | ma 2 ma 
Continuously 
Polarity switch 
supply equivalent to tw 
instruments 
Drift less than .01% over several 
than .02% per day. Regulation .0002% 
% change in line 
tween 70 and 140 
®@ Precision voltage divider 
recise reading of output tage 
@ 44” panel meter. Dual tefl 
Model 107 
Medel 107F 


to IKV) 
variable 
highly re 


separate prec 


makes his 


hours 


oltage fo ne voltages 


resistors for 


Amplifier $545.00 
Amplifier (includes 
height selector) 
Amplifier (gain of 1000) 
Mercury Pulse Generator 
HV Supply (500-1500 volts) $385.00 
WY Supply (1000-4000 volts) $535.00 
Sliding Pulser $450 ¢ 

(prices FOB Silver Spring) 


RADIATION INSTRUMENT CO. 


radiation 

Shielding wal 
AY PROOF 

PEAT scs'teto 


} n | [Tyre sa 


| HIGH DENSITY 
GLASS BLOCK 
TYPE 34] 


rSS. FRAME 


pulse 

$595.00 
$350.00 
$125.00 


Medel 112 
Medel 40! 
Model 515 
Mode! 540 
Model 412 


Y 


> fa 
"es } RAY PROOF 
meen & Ai /*HIGH DENSITY 


Lf | CONC. BLOCKS 
| 


TYPE 5i] 
“A--—4 =A 


HOT CELL WALL SECTION 


Our materials are 
designed to meet your 
shielding specifications. 


MN 








WE SOLICIT YOUR INQUIRIES 
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itron flux in the cents 
methods (using 


with a 


tiona 

together number 

1 the reactor perm 
ratio ol 

ind the 
reactor J 
3.1 * 10 


reactor pow? 


total ! 


limut of calorimetriu 
The device also |} 
measure the activit 
shielded fuel 
with fi 
taken 

leld point-to-| 


mium 

conjunction 
on curve 
raction ilu 

Anothe: apple i 

technique is in the determination 


teep power gradients occurring 


instance, at a control rod boundal 
if the 


hig. 5 


reflector boundary 


core 


Automatic Period Control 


of the Raleigh Research Reactor 


By HAROLD A. LAMONDS 
Phy 
North Carolina State College 
Raleigh, North Carolina 


Department 


Demond 
contro 


~.Perniod + 





sensitive 





Automatic period control circuit 


\ pecial electronic circuit part of ove! » hold the le 


the control system of the Raleigh Re pec ally de 


search Reactor—-permits the reactor to itutomatic per 
be brought I 
level of 
»veral preselected periods. When the 


level h is 


automatically up to an) 


ired operation on one of 


sired powel been reached sefor h omatic period control 


control if installed on the Raleigh reactor, 
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For campaign material 


Whos handling 


public relations for you 
behind the Iron Curtain? 


It’s not an easy assignment—or the kind you'll find many 
people volunteering for. 


But there is an important “public relations” job to be done 
behind the Iron Curtain—for you for America for the 
whole concept of freedom, free enterprise and individual 
rights. This job is an opportunity and a challenge as well as 
a serious responsibility for American business. Fortunately 
with your help, there is an agency that can do the job 
Crusade for Freedom, which supports Radio Free Europe 


and Free Europe Press. 


Both these powerful, privately operated organizations 
continually challenge the barrage of Communist misstate 
ments and false truths. Using saturation radio broadcasts 
and mass new spaper drops from messace balloons Radio 
Free Europe and Free Europe Press are constantly on 
the offensive against the Red campaign to annihilate 


right, reason and national pride, 


Continued and heated Communist protests testify to 
the tremendous effectiveness of Radio Free Europe 
and Free Europe Press. Support freely given by free 
American business and private citizens will inc rease 
this effectiveness and the s« ope ol thei operations 
A contribution now is perhaps the best investment 


you can make towards a peaceful, prosperous world. 


Give generously. It’s your future! 


— i — 
Check list for business executives 
in the Crusade for Freedom 


Order display material for your company bulletin board 


Plan a paycheck stuffer to fully acquaint your employees 
with the importance of the Crusade for Freedom. 


Plan to conduct an in-company solicitation 


Match employee funds with your Truth Dollars 


and information write CRUSADE FOR FREEDOM, il: East 46th St., N. Y. C. 17, 
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hanged by switching 

control system from automatic to 
anual control, and the control rod 
vas positioned manually to provide a 
» transition to the 

wer level 

operator could 

to reposition the 

il position or he 


demand level on 


ould 


| 
Imply 


KEY 
1. Critical Region 
2. Heat Exchanger 
3. Pump Impeller 


This simplified drawing of an experimental 
homogeneous type power reactor, now in 
the final assembly stage, shows one of five 
nuclear reactor projects currently under way 
at Los Alamos, where the world's first ho- 
mogeneous reactor was designed and built 
and is still in operation. 


Indicative of the importance of these experi- 
ments is the Laboratory's thirteen year record 
in active research, design and development 
in this major field of basic scientific interest. 


Many challenging projects in nucleonics, 
physics, chemistry, metallurgy, mathematics 
and engineering support these as well as 
other of the Laboratory's diverse activities. 


Top-level scientists and engineers interested 
in long-range career opportunities at one 
of the nation’s foremost scientific labora- 
tories can secure complete information by 
writing 


DEPARTMENT OF SCIENTIFIC PERSONNEL 
Division 608 


os alamos 
scientific laboratory 
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il central 
reactol were 


orrectly 


ACIDS, CORROSIVES AND 
SOLVENTS 


HOT LIQUIDS 








TOXIC GASES AND VAPORS 


MECHANICAL SEAL 


seo) WILL HANDLE THEM ALL! 


Wedge and sealing rings molded from DuPont Teflon assure effi- 
cient, safe handling of all known industrial chemicals and corro- 
sives at temperatures varying from 120°F. to +500°F. Spring 
and metal parts are furnished in the metallurgical specification 
best suited to the particular service. In every way, you get a 
mechanical seal that is “John Crane’”’ engineered to your require- 
ments—no matter how tough! 


The ‘Type 9 Seal has and continues to solve innumerable problems 
where difficult-to-handle liquids and gases are involved ,..at pres 
sures up to 750 psi. It can do the same for you. 


Use the Type 9 Seal on all rotating shaft equipment —centrifugal 
and rotary pumps, mixers, agitators, autoclaves, other equipment. 
REMEMBER: Your toughest problem can be the Type 9's next success 
story. Send for full details today. 


Crane Packing Co., 6449 Oakton St., Morton Grove, Ill., (Chicago Suburb 
/ {ana f la J Ltd... Hamilton. Ont 





CRANE PACKING COMPANY 





I 48 
i 
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CRL manipulators 
plus 
CRL accessories 


equals 


versatility 


One of the important characteristics leading to the choice of Master 
Slave Manipulators for most hot cells currently being constructed 

versatility. ‘The e buyer who obtains manipulators from Central 
Research Laboratories will be happy to know that a wide variety of 


accessories are available from CRL to augment this versatility 


| 
; 


Cranes and Hoists. 
ing and moving of heavy load 
hot-cell areas may be a 


in 
omplished 
p/3 i by remote-control crane ind hoi 


specially designed and manufactured 


it 
il 
A by CRL for use with Master-Slav 
Manipulators 
a 


Fiexible Booting prot 
slave end of maniy ae 6 
contamination ind 

atricted gas-flow 

not interfere with a 


pulator 8 natural m 


Special Purpose 
Tongs. For repetitive or 


pecia ized operat n 


hight 


designed remot interchangeabl 
4 tongs can be supplied to increas 
peed and ease of ration 


op 


Load Hook 
CRL Model & ma 
attached or detached 
vertical lift of 60 pr 


yee 


‘A 


Motion Locks enab! 
positi n rigidly in Spar 
vhich ! manipulat ” 
grip i tandard 
del Lock 


ransials 


For more information or 


pecial applications of 
CRL Master-Slave Manipulator 


phone or write today to 


Cartel Ficheros ne. 


Dept. 103, ed Wing, Minnesota 
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period control and => 
\\ 


Yr to level control 
had reached a dan- 


el 


Operation and Performance 
“ens PLUG-IN 
‘ When the reactor is 

tead it the demand power e. 

t hinite and thus the ~~, 

zero. In this oy () 

s balanced by — 

om the neu 


if the auto 


J 
ll and may be 
zero rhus, 
out, causing the 
rter When the 
wt enough for the 
| to balance the de 
not move farther: 
istant period 
reactor power ap 
ind level As 
r-level signal is 
ul to main 
system, the 
:ust decrease at 
owe! signal in- 


rod drives in 80 


| approaches infinity as ‘ om 
ver approaches the new YY } 
When the new level is NZ 


seas pee PLU G-IN 


level Occurs, 


omy oh © COMPUTING COMPONENTS 
2 WITH 


tions of the signal 


( 00 of the current DONNER 


cted Thus, for 


each switch MODEL 30 


to a definite 
reactor system 
wen for correct ANALOG COMPUTER 
elector switch 

0% of the Detachable problem boards and plug-in 

This setting 
nee the power components make this the easiest 

ny factors of . 

oe ans to use of all general-purpose analog 

red level will , 

fsome availa computers. Model 30 only 
reactor’s power $995, FOB fac tory 
tep increase in 


{ DO he auto- 
Ty soe 0) f] n¢ D company 
a cies Be ma COMPANY 
test cannot be 
ctor without 


1 period short AT 733 AIRBORNE AVE 
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Now Available 


NUCLEAR LEVEL SCHEMES 


A 40 to A 92 


Ca to Z 








Compiled by K. Way 
Cc. tL. MeGine R. vor 

o he 

Nuclear Data 

National Resear 

AEC Publication, TID 





This section of Nuclear Leve Scheme 
the first to be issued elf-contained 


with all necessary referer 








Order from Superintendent of Documents, 
Government Printing Office, Washington 
25, 0. C. (Check or money order.) | 

Keep Up-to-Date : ——— 
NUCLEAR DATA CARDS FIG. 2 Response of reactor power level FIG, 3 Overshoot produced when reac- 


te te cre f . . 7 
Will supplement all sections of Nucleor e step increase in demand by factor o tor power is increased manually and 
Level Schemes. Issued monthly, 125 te 500 with automatic period control switched to automatic level control at de- 
150 cards per month. Each card give sired power without automatic period 
new experimental results for a single r control 
cleus, key experimental information, and 
literature reference 


C. tL. McGinnis, editor, D. N. Kund 


R. van Lieshout, K. Way 


Subscriptions (for calendar year only) $20 
U y y 
U. S. and Canada (regular mail); elsewhere Cl ‘ in demane 


$30 (air mail) eir results point ou 


Order from Publications Office, National ment effected by period 
Research Council, 2101 Constitution Ave., 


example i step increase 
Room G-6, Washington 25, D. C. 


i factor of 1.5 results in 
hoot If 


i factor 











SCINTILLATION PHOSPHORS | = [f, on the other ha: 


PLASTIC PHOSPHOR NE 101 rough manuall 
vitched to 


Now available ir he « " power leve 


if i optical block ip y rsehoo till must re 
’ to 400 Ib. weight 1 

> j 1! ) ivershoot 
and 24 inches d 


countina y eond period the 


pete Roeper ot was 14%. Th 
and quanta entative since the 
dpownd rd hoot ade pe nds on the period, the m 
Immediate delivery on standard size tude of the power changy 


rods from 1" to 24° diameter excursion from the criti 


In any operation ot a 
Also Available quate safety precaution 
* Liquid Phosphor NE 2 ed It is important tl 
* Neutron sensitive liquid § ckup safety circuits be 


+ Scintillation chemicals ws worliticn in, ona, REACTOR FACTS 


it hazardous 
* Thin sheets of plastic ob 


fer elphe end beta counting ar of failure of the automatic period ce Aircraft reactor is air-cooled. 
x-ray intensification | ; 
e 


hortest period 


[ ) riod | cto “1 tel 
MARK VI-A Aerial Survey pe en rsw 
Scintillometer t lor some reason the 


First in tha fleid and uns , , ild be ne a hort 


tivity and reliability in override circuit is pro 


We pay alr shipping charges . ontrol system; this drive 

rd f plastics ¢ " 

ene tg — rod in until the period be 
than 10 seconds. even 


NUCLEAR ENTERPRISES, LTD. | or automatic control system i 


1750 Pembina Highway r to withdraw the rod 


WINNIPEG 9 CANADA + CABLE—NUCLEAR on, the period continu 








iter until it reache » we 
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TECHNICAL ADVANCES 


Radiation Effects Aid Radiat 
Drug Bioassay sure to me 
investigats 


efiects 


ice 


Stable daug 


Extinct Activity: 
New Dating Tool? active nur 
survived li 
found 
t not be 


ire ind p 


oshort 


nter il between 


these co 
neces, 62, 
> x 10° 4 
radionuct 
limit 


current 


Self-Inspecting 
Monitor System 
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Look no further — 


if you're looking for 


mate) te), bi. i i ie 


fused quartz 


LABORATORY WARE 


The world's largest pro 
ducer of fused quartz prod 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware 

Vitreosil® products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi 
vidual requirements 


TRANSPARENT VITREOSIL 

For ultra-violet applica 
tions, metallurgical investi 
gations, chemical research 
and analysis, photochemis 
try, spectroscopy and physi 
cal, optical and electrical 
research 

Send specifications for 
your requirements. Please 
use coupon below 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street, Dover, New Jersey 


Please send technical deta on 


Compony 
Nome & Title 


Street 


City 


<< 
wa 





INDUSTRIAL APPLICATIONS 


Carbon-14 Method Tests 


Home Laundering Procedures 


By FLORENCE EHRENKRANZ®* and EMIL H. JEBE* 





lowa State College, A 


The primary objec 
vestigation was to deve 
labeling method that 
the relative effectivens 
home laundering condition 
moval, The gravimetri 
difference in weight « 
soiled samples is un 
cause washed sample 
due to buildup of soap 
The reflectance method 
only one soil component 
which is added to the 
that reflectance data ma 
with a conventional instrument 


Preliminary Studies 


Preliminary work wa 
one of the author | 
aqueous-alcoholic ext: 
of a plant grown in 
C#O,.t A benzine 
extract did not give a 
for the relative effective 
laundering procedure 
tion of the extract 

However, the extract 
merous components t! 
differently to the san 
tions. A soiling agent 
radioactive component 
able, Also, since th 
valid only for the 
soil of practical imp 
laundering was desired 

Other workers hay 
somewhat complex 
agents not easily 


* Department of Lk 
and Statistical Laborator 
1 The leaves of the 

obtained through t! 
Aronoff, Iowa State Co! 


96 


i investigation 

Late led tripalmitin \\ 

ommon sous on cotton clothing and 
ousehold textiles are likely to contain 
fatty materials such as triglyceride 
len teari ind palmitic acids (4 
Aleo, it is reasonable to assume that 
dry soils adhere to cotton fabri partly 


because of fatty materials 


Tagged Tripalmitin 


rhe active material was carboxy! SOILING CLOTH SAMPLE with Automatic 
tagged = tripalmitin—glyceryl  tripal Pipette 
mitate (CysH,y,COO) CH, [wo } 
me lots were obtained (Tracerlab, Ine 
Soston, Mass.) with specific activitic TABLE 1—Mean Results of Selected 
Effects on Laundering Effectiveness 





of 0.67 and 0.56 me/millimole One 
Lg-me lot was dissolved in 200 ml of 
penzene a8 a master stock 

rhirty soil swatches were pre pared 
for each day’s washes as follow Ap 
yroximately 3.7 ml of the master solu 
tion were transferred by Automati 
Pipette (Kimball Glass Co., Vineland 
N. J to a 10-ml Erlenmeyer flask 
Che benzene was evaporated by gentle 
heating and approximate! 5 mil of 
U.S.P. olive oil were added to the fla 

we tripalmitin is a component 

ve oul, it dissolved in the oil 

ximately 0.1 mil of the 

tion was applied to eacl 
watches by means of the pi) 

The pipette did not 
quantities of the active sol 
vatch Hence, the 

ndomized as follow 

iusliin swatches were 

ind soiled in that 
the ten swatches use 
three washes on a p 
letermined from 


imbers 
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The 


vas determined primarily 


Sample preparation. size of 


irea that would be exposed to 
tube. 


"het EE swatches were 


Creige! Several 


lew washed, musiin 
Three small holes were 
each swatch to engage studs 
| plates used in soiling and in 

} 


tube housing 


ler for soiling consisted of 
ite Both plates had 1-in 
ente! Also, the bot 
studs and the top 
the studs 


was placed over the studs 


hole 

ud three 
ching holes for 
n plate and the top plate 
The 


» center ol 


soiling solution was 
the 


Fig. 1) 


one-inch 
) plate 

were dried in vacuum 

m wires in a large 
at room tempera 
A three-day 
swatches 


the 


the soiled was 
minimum 


stable 


iuse this was 


it gave approximately 


both washed, but 
not de 


f two sheets 
und the 
difference 


other ized, Wa 


» fourth day the 
surfaces of the 
Next, the 
After washing, 
r-dried 
counted again. 
nple holder for 


was another lead 


initial counts 
activities of the 
swatches were cé d 
swatches were wa 
the 
day 
Counting. 
the G-M tube 
The hold I rine it 


tuds on it 


swatches for two 


sand their 


plat screw on its 
rear surtace 
surface The screw serv as 
when the holder was put 
the tube hou Ihe 
tacted the front half of the 
tube The sv 
studs and se 
The 
the holder afte hing 


top 
a stop 
n the slides in 
tuds 
end of the 


con- 


placed over the 
Scotch tape 
flat fit to 


nee samples 


tape was oO insure 


} 
may be wrinkied during the washing 


tube wind 


proce between sample 


ind ipproximately 
2mm 

swatches 
and background ints were with 
a Tracerlab TG-2 G-M tube and utility 


th ti 


Initial and { un Or 
mace 
Times to 


mer 


scaler provide 


reach a total « i! of 6.400 were re 


corded for ished samples 
about 2 min Mi ; min 


tively Dh chile I inh 


re Sper 


ounting 





TABLE 2—Analysis of Variance of Counting-Time Differences” 


Degree 


of freedom 


Ve an 


equare 
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Safe, 
effective 


way... 


TO REMOVE 
ULTRA-THIN COATINGS 


Abrading printed resistors (above) 
Cutting grooves in a carbon resistor (below) 


sine » By) ili haw 
‘Ek 

The “AIRBRASIVE” METHOD... indus- 
try’s newest method of super-fine 
cutting... removes deposited surface 
coatings without heat, vibration, 
shock or pressure. Gas-propelled 
abrasive of controlled particle size 
does the work 

WILL IT WORK FOR YOU? We'll be 
glad to help you get the answer. 
Send us your parts and a statement 
of requirements for trials. There's 
no obligation. 


“AIRBRASIVE” DETAILS IN PRINT | 


Write for your copy of 
Bulletin 5411 ; 
\ Se 


S.S.WHITE INDUSTRIAL DIVISION 
Dept. 9, 10 East 40th St. N.Y. C. 16, N.Y. 
Western Office 
1839 West Pico Bivd., Los Angeles 6, Calif 





INDUSTRIAL 
“AIRBRASIVE” UNIT 





NGINEERS 


p a nuclear aircratt engine 


to develo 


Mechanical Engineers for experimental 
testing and development, mechanical 
design, stress and vibration analysis 
combustion research, heat transfer, nu 


clear reactor de ‘ lopment 
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Development of superior materials with 
greater corrosion resistance is of major 
importance 

Engineering Physicists to assist in nuclear 
reactor design and development, includ 
ing the analysis and development of 
controls, systems and instrumentation. 
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Compact, convenient, accurate 
Operates on a single flashlight cell 
Weighs only 2 pounds 

Beta or gamma by twist of a knob 
Two ranges:0-25 mr/hr, O-1 r/hr 


Accessories to multiply or divide 
both ranges by 10 


Curtiss-Wright 


RADIAMETER 


The Curtiss-Wright Radiameter is a 
radiation survey meter designed especi- 
ally for health physics and industrial 
hygiene applications. Using a unique 
inverted triode circuit, it performs func- 
tions usually requiring two instruments 
The lower scale provides high sensitivity 
for decontamination monitoring. The 
high scale measures stronger radiation 
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oO-OB% Zr + Hi 


95 96% purity 


( HI Mié \l > Spec's 


Inc. 


Zr. & HO OO lb. $1 
Akron, N. ¥ 
Hic Carload 
Ib. $0.35/lb 
Akron, N. ¥ 
carbide 1-10 Ib 
Ib and over, $0.30 
Akron, N. ¥ 


10/ib, f.o.b 


l, 97-99% ZrCi, 


onium 


74.5-80% Zr aa 


ind nitride 


$1.00/\ib: 2.000 


f.o.b 


ertown, Pa 
20, 000 Ih 
Ih, $1 


fluoride $1. 00/lb; 400 
ywo/it 

90 000 Ib. 80.50/11 Toe 
Ih, 80.55/11 
20,000 Ib 
100 Ih, $0.05/ib 

20,000 Ib, $1.50/ib ZrO, 


WoO lh 


S0.00/ib 


BZ U0/iIb 


1) 


content 
20,000 Ib 
Ib, $2.10/ib 
100-1,000 Ib, 84 
100-1 000 1 


$1.00/11 


onium Ox 


onium Oxy VOID 


onium tetrafluc $5.00/11 


(Continued or p Ju 











Radiation Applications 


A monthly technical report on 


industrial uses of radiation 


Expert analysis and evaluation by 
the RAI Board of Associates: 


Dr. V. Lawrence 
Dr, W. Ralph Si: 
Mr. Edward 
Dr. Elmer L. G 
Dr. Ernest J. Henley 
Mr. Bernard Man 
Dr. Joseph Silverman 


Technical Director 


for further informati 


RADIATION APPLICATIONS 
INCORPORATED 
342 Madison Avenue 


New York 17, N.Y Ox. 7-2578 








: ie 
= 
\ 


Vicrodol brochure ‘ 


How to use the world’s 
smallest, lightest coax 


MICRODOT 


1626 FREMONT AVENUE 
SO PASADENA * CALIF 


( HI MICALS cont 


Metal Hydrides, Inc. 
Zr, 
Zrii 


Hi 


Crracs 

Hf 
Titanium Zirconium Co., Inc., Flemington, N. J. 
C.P. oxide Powder, 99.66" 

HfO 
Carbonate 18-21 ZrO 
Sulfate crystals LOO | 
10.000 Ti 


FABRICATED PRODUCTS 


Allegheny Ludium Steel Corp., River Road, Brackenridge, Pa 


Forgings and Slabs or sheet $15/\lb, f.0.b. Watervliet 


rolled bar bars or Dunkirk, N. ¥ 
annealed Rounds, squares $21-15/lb, f.o.b. Water 
and descaled) ete. (44-8 in let or Dunkirl 
Strip-—-hot Square edge $19.50-—22.00/lb, f.0.b 
rolled and /or Heavy gage 0.157—-0.187 
cold rolled strip ¢-4 in, wi chburg, Pa 
annealed Flat bar 0.188-0.3 i iick 2! §2.00/1b 
and descaled 

niversal edge 

Heavy-gage 57 7 ‘ $18-20/lb 

strip vi Leechburg 

Flat bar 57—1.000 in. thick 18-20 /It 

le 
Sheared edge 
Standard cold 156--0.005 in. thick 
rolled strip up to 24 in. wide 
Chase Brass and Copper Co., Inc., Waterbury 20, Conn. 
Extruded tubing (conversion Lg-in. min. i.d., 544-in 
basis x. 0.0d.; }4—'4 In. min 
depend 
l l-in. m 
wall thickness 

Firth Sterling, Inc., 3113 Forbes St., Pittsburgh 30, Pa. 
Sheet bar OO ib, $16.03/1I 50 Ib 


$21.16/Ib 
Forged billets Up to 625 lb 00 Ib, $16.38/1I 50 Ib, $20.48 /lb 
3 


Hot-rolled strip 0.100 mil min 100 in OO Ib, $18.49/11 50 |b 26 /\b 
wide, 600-lb rolls 

Cold-rolled strip 0.005 mil min. thickne 

Hot rolled bars M670 In diameter I} S16 50 |b $24.88 Ib 
10 in, square 

Hot-rolled sheet 0.1 in. thick, 

Cold-rolled sheet down to 0.012 in 
thickne 

Hot-rolled rods 


less 
diame 
O.OLO in 


lixtruded 
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nto compiler 

rust-prool 

+ than half the 

ss steel in 
strength 

Div Ele 

Tavlor & 

N.d 


Ne high impact 

isting resin is 
isable over tem 
100° F to 400° I 
iming Ir SOY 
Mass 


st.. Canton 


Electrical insulation. Supramica 
thet m vonded to electrical 
properties unde 
temperatures ol 

le in rod or sheet 

ition \Mycalex 


lifton, N. J 


Protective coating. Dip Seal, a vail 


ear or colors, provides a 
coating with flash 
Film is removed by 

ripping off Dip Seal 


Rockford, Il 


Aluminum putty. Devcon I 


approx 
te SO percent aluminum, 20 per 
in be used to repair 
iluminum, steel 
quickly ean be 
ind permanent 


opment Corp 


ELECTRONIC INSTRUMENTS 
AND APPARATUS 
3 
Microminiature Tubes 
|) UHF TV, but appli 
needs, these me 
operate at blOW 


HBY4 triode 


gain 
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MEDICAL SPECTROMETER 


Complete with allthree . . . 
e SINGLE CHANNEL ANALYZER 
¢ SCINTILLATION PROBE 
* RECORDER 


I he Mode] 1)7.22 Medical Spectrom ter | 1 com 
plete unit for use in radio-active studies, tracing 
tumor localization, and other important uses 

This new 
D721 
supply, linear amplifier, single channel analyzer 
and count rate meter DP21 Scintillation Prob 
DW7 Esterline-Angus Recorder and a 


with casters for holding the 


Medical Spectrom ter consists of our 


Spr ctrometer combination hich voltage 


cabinet 
above item pl is a 
moveable arm that supports the probe, This move 
able arm with the scintillation probe will help you 
work in cramped areas, or when working over a 
hospital bed, stretcher cart, or wheel chair 
The features of DZ22 Medical Spectrometer pro 
Model vide the highest count-to-background ratio and 


bz 22 highest efhciency of any other comparable equip 


ment. The single channel analyzer feature of the instrument permits count 


ing just the particular energy peak you are interested in, such as, the 364 
kev todine peak, 5320 kev chromium, 638 kev iodine or 661 kev cesium, to 
the exclusion of all background and secondary emissions that peak outside 
the limits of channel width setting 

rhe scintillation probe is truly unique 

Not only does it have 1” of lead on 

all sides of the crystal but there is a 


, lodide 


2 nonactivated Sodium 
ht pipe between 


Crystal used for a li 
il and the phot )- 
multiplier. This provides the equiv 
1” of lead 
backward direction 


the activated cr 


alent of approximately 


PI} 
shic lding im the 
ind obviates the necessity of encasing the probe in lead to cut down 


scattered radiation, cosmic background or laboratory background 


The focusing collimator on the front of the probe provides a focal point 
1.9 inches in front of the nose and is sharp enough to obtain three 
dimensional radiation patterns. At the focal point the 50° radiation con 
nearly half 


November 


10067 contour line 1 


Nuc he on 


tour line is only 0.38 inches wide. The 
that Refer Detectolab Catalog 5A, and Page 17, 
1955 

SPECIFICATIONS 


1% of Channel Width Setting 

Adjustable te 10 volts on 100 unit dial 

600 to 1300 volts positive with 0.1% regulation 

600,000 counts per minute in counting rote position, 60,000 counts per 
minute in integrate position (100 second preset time on integrate) 

COUNT RATE TIME CONSTANT 10 seconds 

CRYSTAL Nol (Tl) 2° «2 

COLLIMATOR TRANSMISSION 58%, 

5% CONTOUR LINE Maximum width tj 

50% CONTOUR LINE Maximum width 0.36” 

PROBE BACKGROUND 75 counts per minute 

RECORDER CHART SPEEDS 1. 1}, 3. 6 end 12 inches per hour 

RECORDER ACCURACY 1 
Sales Offices vn this ae 


name 
Electro. Mec Associat ‘ Nine Mile td ) our mail 
Ferndale 20, Mich ? 7~1422 

Kimball Electr ‘ Alhambra Circle 

Coral Gables, Fic t - 9028 


CHANNEL WIDTH STABILITY 
CHANNEL WIDTH 

HIGH VOLTAGE 

MAXIMUM COUNTING RATE 


of full scale 


Export Sales 
Wobash Ave 
Address 


Borg-Warner 
Chicago i ‘ Cable 


‘detectolab,.... 


an affiliate of Borg-Warner Corporation 


CHICAGO 26, ILLINOIS 








6544 North Sheridan Road 

















Analyze : 
URANIUM 
in any form ern 


in concentrations of 0.001% and less 
Whether your problem is in research 
production control, or ore assaying, 
you can make faster, more accurate 
analyses of uranium with the JAco G-M 
Fluorimeter. Leading mines, mills, 
metallurgical plants and laboratories all 
over the world report making 50 to 100 
determinations a day -— even when sample 


concentrations are 0.001% or lower 


The JAco G-M Fluorimeter offers you the high 
precision sensitivity and stability you want, because its 
advanced design includes exclusive features 


No Cooling System Blacklight Biue lamps used as ultraviolet source 
require no cooling 
No Optical System sample slide, light source and detecting system 
are mounted in close ey eliminating optics and allowing low 
voltage across dynode of the photomultiplier tube 
Improved Power Source circuit compensates for input-output voltage 
Discover all and tends to compensate for heater voltage variation 
the ways this Convenient Contro! Grouping handy keyboard arrangement of switches 
outstanding and controls cuts time, reduces fatigue 
JAco Instrument 
can help you 


py Fay JARRELL-ASH COMPANY 


} day de... 28 Farwell Street, Newtonville, Mass 


bulletin. 


AOL it AO os EE i ere 


wa 2 PS 


SALES OFFICES ATLANTA, GA LOS ANGELES (Overte) NEW YORK, N.Y 


CHICAGO, ILI MUSKEGON, MICH PALO ALTO, CAI 
PITTSBURGH, PA 





FLANDERS MILL gee Ss“ AIRPURE” 
INC. UTERs FILTERS 


FOR REMOVAL OF RADIOACTIVE DUSTS 
Manufacturers of Air Filters of integrity Specifications: 99.95% efficiency 
on partic le size of .3 micron as measured by dioctyl phthalate smoke 
machine 


The basis of filter efficiency is the accuracy of the test equipment. Our test 
machine is periodically compared with government equipment 


No filter leaves our plant without passing these rigid specifications 


FLANDERS MILL INC, iw vor 











The First Commercial Service 
For the Measurement of High Level Doses 


THE HENLEY DOSIMETER 


Precise Measurement of Alpha, Electron 
and Gamma Radiation 


Dosage: 200,000-10,000,000 Roentgens 
CALIBRATION SERVICE ALSO AVAILABLE 











Ty mation pr n request from 


RADIATION APPLICATIONS INCORPORATED 


342 Madison Ave., New York 17, N.Y OXford 7- 2578 








110 





{ 
' 


160 O00 


Flat Wire 


Multichannel analyzer. 
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Radiation 
5122 W 


D-C lel J 


tu edized d-c millivoltmete 


llivoltmeter. Mo minia- 
vith accuracy 
Designed for 
Laboratories 


Wantagh 


Transistorized power supplies. 
its (4 in 


Ip to 


, about 
16,000 volts 
input fectangu 
il, OI istom-made, can 
2O. 000 Cy have ambient 
eotl 25 to LOO” ¢ 

rp., 191 


1s Sf 


Electron tube tester. New portabl 


ides ranges of 60,000 


000. 6.000. 3.000. and 600 


diode range 
volt 
separ ite 


oltage at all 


Transistorized random-pulse gener- 
ator ‘ortable random pulse gener 
at ile meter and polarity 
110-volt 

rht batteries 


19 i 


line 
ni 
iS St 


ssistance megohmmeter. 


neter, with range 

it continuou 
ol LOO 600 
5O/OO evel 


ruments, Ine 


LABORATORY INSTRUMENTS 
AND APPARATUS 


Fume Hood 


hood to 
onditioning 
vith stain 
chemstone 
( orp Us) 


Ny 


Freezing-Point Meters 
| t ng emical 


( e unit me 


().tn) (, trom 


purity 
1reezing 
+20 to 
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Analyzer 
economical a 
ready having as 


scaler or rate-meter 


@ Linear feedback ar 


@ Non-overload am 
arate amplifier output 


@ Base level adjustable volt 


ometer. Channel width 


single turn control. Compute 
and ultra-stable power s 


@ Regulator for scaler 


GAMMA RAY SPECTROMETRY 


& available 


Gamma emitting samples 
ted by Radiatior 
of Analyzer is set t 


portior 


inserted fo a ecint nm well counter 


Analyzer and standard scaler stable ‘'windo 
t 
unt only ¢ 


of the energy spectrum, thus 


see that ta wit! ac 


virtually @ ating “background” 


with nuclear-chicago’s 


NEW RADIATION ANALYZER 


and your present scaler 
and scintillation counter 


The advantages of pulse-height selection 
for background and scatter-error reduc 

tion, multiple tagging measurement and 
energy analysis are now available for every 
The 


Analyzer, connected directly to your pres 


radioisotope laboratory Radiation 


ent scaler and scintillation counter, in 
corporates in a compact single chassis 
design a non-overloading linear amplifier, 
pulse height discriminator and extremely 
stable high voltage regulator. Circuitry 
has been designed for simplicity, stability 


and high reliability. 


SPECIFICATIONS 


fie th @ 
i a4 t 


fier with 


with ter 
‘ volts pr 


tubes ¢ 
ubes, precis 


upplies provide long term stability 


high v 


2500 


delay line shaper #0) 


turn potenti 
vided by precision 


500 to 1500 volts with ten-turn potentiometer 
P tion factor of 200 


Regula 


@ Overall resolution time for equal pulse pairs within 1.5 
microsecond 


@ Front panel switch provides integral of differential 


n components count 


tage supply variable from 


@ Provision for external base level ¢ 
matic scanning 


ntrol allows euto 


Write today for full details 


nuclear -chicago 


NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 


235 West Erie Street, Chicago 10, Illinois 
LEADERS IN MAKING RADIOACTIVITY COUNT 





TERATURE AVAIL 
FOR 
Pressure controller n iti 
VIEWING sli tell alla Seah einai Masia Mh 
WINDOWS 0-200 psi, with on-off or 10% throttle 


trol, is described in bulletin 7040. 
Minneapolis-Hone ell Regu 
o.. Industrial Div., Wayne and 

Philadelphia 44 Pa 


Zinc Bromide in optical grade solution has been demon Radiation processing. Bool 


trated to be an effective answer to the probl m of shielding ‘ radiation 
viewing window Michigan Chemical Corporation, for plication 
twenty years a quality producer of chemicals, offers a prompt 

i ! gineering ( 
upply of this compound. Michigan ¢ hemical Zinc Bromid 


now in use has proved satisfactory, and compli with all 


AEC sp itor 
ture 


Write us for further information search an 
and a reprint of an article from Metalab 
NUCLEONICS entitled, “Design , 
and Construction of Shielding 


Windows 
MICHIGAN CHEMICAL CORPORATION iieiiaindiite abide: Cation 
ye ie ribes actuator I ositional 


mtrol at high pol peeds, of 


Saint Levis, Michigan 





uutterflv val | Masses 
Weighing ont iponents 
Hatboro, Pa 


Test instruments. llectronic test in- 
trumentation described in catalog 
Shasta Di Jeekman Instru 
Inc., P. O. Box 296, Station A, 


I hmond, ¢ 


Resistors. 


fficult probler even twelfth-order linear differential equations and 
nontinear equatior are no problem for the 
WEBER GENERAL PURPOSE ANALOG COMPUTER 
t requires no auxiliary equipment to present dynamic solutions in acous 
t aerodynamics, vibration, thermodynamics, structures, and chemis 
try. As a simulator, the unit can be used to find operation parameters 
t tudy Ww e trajectory and various aerodynamic factors of yaw! 


and re ladelpt 


eateast thing since the Model T, and if ; 
= ; j 4'°2 ae 
an get all of this for $8000, give u Heat detection Bulletin 9320 de 


ou. Write for more information eribes high & “ wiiation detector 
to Ws percent ol any 
DUAL OPERATIVE TIME, real and fast, with in 


tha one- 


well 


stantaneous switching and 5” dual beam scope 


ee 
36 POTENTIOMETERS 


—$—$———_ 


SIMPLIFIED EQUATION BOARD eliminate 


* 2 programming of probier 


FUNCTION GENERATOR included as Ceramics. 
- —— standard equipment f porcela 


CABINET DESIGN provides sliding racks imMper 


for individual component housing 


24 AMPLIFIERS 


stecpetieaseimmetion 02 eummeties ELECTRONICS 
Available 4 
I i oO! ragage 


Avementive Functions 


ien Ket i ry} 
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speaking of engineering..... 


Boiler plant instrumentation. Cata- ee 


log ta, including photos and 





Bch on power plant instru- 
ment contro stems. 24 p 


Hayes ( Michigan City, Ind 


Automation pplication of pun hed 
tam . 1 to a turret lathe 
8 p.— Barnes 


long ng o., 30 Commerce Rd 





st 


Valve selection chart. IS” & 24” 


t give tabular data to 





selection of forged needle 
d toggle valves Hoke 
_ Dean St | ngle wood 


Piping flexibilityanalysis. Brochure 
describes analysis that can reduce 
proce nd power piping costs in ma 
lesign, and construction 12 
M. W. Kellogg Co., 225 Broad 
New York, N. ¥ 
N UCLEAR, or non-nuclear, Vitro Engineering Division has 
created outstanding records in the engineering, design 
and construction of the newest and best in technical facili- 


ties for industry and government. 


Heat equipment. [igh velocity com 
bustion equipment is described in bul 
letin S p.—Thermal Research 
ng Corp., Conshohocken, 

IN THE NUCLEAR FIELD 
Vitro is across the map in atomic energy. Whether scop- 
ing a heavy water plant in India, working on Consolidated 
communications: chart Edison’s full-scale power reactor or designing atomic facili- 
s for government end ties for Lockheed’s nuclear-aircraft project, you'll find Vitro 

Commercial Engi- engineers at work. 


Radio Corpora- 


erica, Harrison N 8 


Receiving-type tubes. RIT-104 de- 


{() small industrial tubes for 


Vitro, in nuclear engineering since 1942, has designed 
and built facilities for uranium isotope separation (Oak 
Heat exchange. Heat transfer sui Ridge), plutonium production (Hanford), uranium milling 
sRCO CONSSUNE OF SITANGOMERS OF and refining (Salt Lake City and Canonsburg), hot labora- 


if 


~ caf v8 8 ae — a , tories, and processing plants. 
if escribed im = folder sush 
M turing Co.. West Hartford IN OTHER FIELDS 


( Vitro has designed and built nerve gas installations for 
the Army, armament test facilities for the Air Force, and 
for private industry the country’s largest titanium produc- 
n handling acids. aleo tion plant, processing plants, including a sugar refinery, 
hydrocarbons. 8 p acrylonitrile plant, and ore and mineral production works. 


Mechanical seals. \Is 4 DHA cle 
] 


ternal rotating mechanical 


tes Gaske ‘4 amden on , , , 
: ssket Co., Camder Wherever plans are afloat for difficult engineering proj- 

ects, it’s a good bet Vitro engineers are there. May we 
Temperature controls. Description discuss your engineering problems? 


sitions, and insti nage Write for detailed information to VITRO ENGINEERING DIVISION 
’ mn in catalog ol 





ion temperature 


i ; wz Instrument Co a 
Chatl J CORPORATION of AMERICA 
pepirges da |B 261 Madison Ave., New York 16, N.Y. 
Standard conversion tables. Bulle 
DIVISIONAL ACTIVITIES 


t P7255 gives thermocouple tem 
@ Research, development, weapons systems Uranium mining, milling, processing, refining 


erature 0 quivalents, witl 
| ju n ith 
ter ture expressed on Inter RH nuciear and process engineering, design @ Rare metals, heavy minerals, fine chemicals 


t Temperature Scale of 1948 A Refinery engineering, design, construction @ Ceramic colors, pigments, chemical products 


' 
na 
I 
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~ A New Modern Approach to Medical Isotope Measurements 


) MEDICAL SCINTILLATION SPECTROMETER 


= 


Greatly Improved Accuracy in lsotope—Uptake Measurements 
Complete Model MS-1 Spectrometer includes the following: 
SCINTILLATION HEAD SINGLE CHANNEL ANALYZER 
FOCUSING COLLIMATOR HIGH VOLTAGE SUPPLY 
FLAT FIELD COLLIMATOR COUNT INTEGRATOR 
LINEAR AMPLIFIER PRESET TIMER 
(Built in accordance with designs on pages 82-88 Nov. '55 Nucleonics) 


NUCLEAR-ELECTRONICS CORPORATION 


formerly Spinco Manufacturing Co., Inc 





2632 W. Cumberland St. Philadelphia 32, Penna. 








HOLLAND, MICH. 


TEMPERATURE 
AND HUMIDITY 
CHAMBERS 


Meets MIL Specs for Temperature and 
Humidity cycles with full programming 
including MIL-E-5272-A 

“F” Series — Front Opening 

Range 100° F. to + 300° F 

Humidity; 10% to 9 


Controllable above at 35° F. D. P 








ALTITUDE AND TEMPERATURE 
CABINETS 
Range 125° F. to 4+ 500° F 
Altitude: Up to 125,000 ft 


4, 8, 12, and 27 cv. ft. Standard Models Available — Immediate delivery 
White or Gile Folder 


SUBSIDIARY OF CRAMPTON MFG. CO 


TEMPERATURE CABINETS 
Range 150° F. to + 500° F 





141 JEFFERSON ST., HOLLAND, MICH. 


MEMBER ENVIRONMENTAL EQUIPMENT INSTITUTE 
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electromotive force in absolute units. 
16 p sSarber-Colman Co., Wheelco 


Instruments Div., Rockford, Ill. 


Gamma-ray radiography. Porta- 
ray radiog! iphy 

and ( ‘are 

tiled booklet 24 p. 

by M. W. 

Thermit 

York 17, 


Special metals. Production and 


processing of made to-order metals in 


experimental quantities is described 


booklet 16 p Allied Products 
Div Hamilton W itch Co Lanca ter, 
Pa, 


Thermocouple wires. Conductor 
pecification recommended insula- 
tions lor operating temperatures of 
thermocouple wires listed in bulletin 
1701 tevere Corporation of Amer- 
ea, Wallingford, Conn. 


Nuclear reactor simulator. Folder 
describes, illustrates nuclear reactor 
imulator whose components are re- 
ported to be identical to those in 
research reactors. 4 p.—Leeds & 
Northrup Co., 444 N. 16 St., Phil- 


Iphia 3O, Pa 


Relays. Bulletingivesspecifications, 
technical data for many relay types 


tp AlCMCO, Inc., Mankato, Minn. 


Scintillation counter. Brochure de- 
scintillation counter for oil, 
iranium prospecting Chatham 
lectroni I) of Gera Corp., 
Livingston, N. J 


Oscillographic recording equipment. 
Sanborn ‘150’ eries oscillographic 
recording stems and equipment 


described in booklet; price list in- 
luded 16 p.—Sanborn Co., Indus 
il Div 195 Massachusett Ave., 


( nbridge 39, Mass 


Liquid scintillation spectrometer. 
bolder dese ribes eq uupment for count- 
ing low-energy beta emitters in solu- 
tion witl Liquid phosphor 

Packard Instrument Co 


12s LaGi inge l j 


INDUSTRY NOTES 


P Edward Valves, Inc., a subsidiary 
of Rockwell Manufacturing Co., will 
nplete an addition to its labor itory 
n the spring This will include a 
or development, assembly 
nal testing of nuclear power \ 


Kdward builds special high-pres 
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P Hi gh Voltage Engineering Corp. 
struction of an SS.000 

contain enough test 
iuitaneous 
The 


| cost nearl\ 


opel i 


facility 


RP Murray E. Volk has organized 
the Volk Radiochemical Co., with 
t 5412 N. Clark St., 


The new company will spe- 


Chicago 


the manufacture and supply 


npounds and allied serv- 


Volk had 
ear-Chicago 


been associated 


Mills Research Labora- 
1 O00 cures 
t cobalt-60 to be 


» General 
tories ! ed nearly 
used 
ils and food proe 


will be kept sub- 


water shield in a 


ybalt 


1 12-it 


& Northrup Co. 


trumentation for 


P Leeds will supply 
t a criti 

to be owned and oper 
Combustion Engineering, Inc., 
} Kssentially a zero 
operating at 
facility will be 

r level tests of typi 
nuclear 


AKC 


marine 


built 


pro 


lor 


P Nuclear Development Corporation 
of America, White Plains, N. Y., has 
rirom & group com 

ind David 

itney & Co 

C. Burden 

ind ¢ \ 

The capital 

ynent of re- 

illacturing fa- 


ihsion program 


larger 
consulting 
lor 


d radio 


& Jack Carlin, Dick O' Toole, and Louis 
Mead e established Atomic Asso- 
ciates, : manulacturer s 


nuclear field 


‘ 


in the 
es in New York 

fone of 

A tom 
\la 
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.--when you need “MORE” ina 


Cer) AMPLIFIER 


...consider I.F.1.'s 


NEW MODELE&X) 


So versatile that even we at |F.! 
fied all of its 
becoming the 


after industry 


many use 


laboratory ‘‘work-horse 


In recent tests of the Model 
mode a rather amazit 
240 volts into a 185 ohm 
other applications have co 
new Model 500 that it well 
task within its area iperior way 


500 used 


load 


nvinced 


about the 


We'd like to tell you more 
just write or phone for complete 


rAENT 
o>, 
° » 
1« 
=e ss? 


“OR ne 


data 


SEE US AT THE |.8.E. SHOW 
BOOTH 239—INSTRUMENTS AVENUE 


INSTRUMENTS 





have not yet classi 
he Model 500 is rapidly 


in the 
g peak negative pulse output of 
was attained 
those 
able to perform any 


FOR 
150 GLEN COVE RD., MINEOLA, N.Y. 


using the 





es 


industry 


SPECIFICATIONS 
pulse Bandpass 
Gain 
Many Input Impedance 
Output Impedance 185 ohm 
Power Output Capability } watts CW 
Output Voltage to Matched Load 

22 V. RMS to 62 V. pe 


pply & tubes 


500 ak to peak 





$299.00 


REPRESENTATIVES 


ncluding power su 


Seattle 44 
5! Baltimore 


s Migrs. Export Co. 50 Cutter Lane. Levittown,N Y 


INDUSTRY, INC. 
* Pi 2-6300 


Electron 





General Milla Mec 
Research Laboratory 


hanical 
Official l 


Remote handling of 
materials is 
easily with 
Mechanical 

This 
any motion ot 
and arm; it can 
assemble 
lift as much as 
delicate objects 


the General 
Arm 
versatile unit 
the human 
“uso mble 


complicated 


Arm in use at the 
S. Navy Photograph 


radioactive 
performed safely and 


Mills 


duplicates 
hand 
and dis 
machines, 
750 pounds, handle 


Nat al 


Continuously variable power 
and speed controls are easily mas 
tered and eliminate many of the 
restrictions found in hand-powered 
or position-controlled mechanisms 

FULL DETAILS on the Mechanix al 
Arm are yours for the asking. Write 
to Dept N-7, Mechanical Divi 
sion of General Mills, 1620 Central 
Ave., Minneapolis 13, Minn 


MECHANICAL Division oF General Mills. Ine. 
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WD” PATENTS 


LEAD GLASS WINDOWS Apparatus for Measuring 
IN STEEL WALLS Solid Levels in Tanks 


ies 
a4 








a 





| detector in vertical! 


/ 
WIDE ANGLE LG n the ide of the cracke 
‘ ' 
” ee nimum of radioact f 








Hi-D Lead Giass Windows provide Radioactivity Flow Meter 
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with CORG differentia 
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Radioactivity high-pressure flow 
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... and work in a challe nging . ° ° ° 
new field of interesting vari Radio-Pulse System Uses Radioactive Material 
ety. CORG's staff is small 
(about 70 when complete), ) TH) 5R2 , 
but vital to the future of com "Efe % 
bat tactics, organization and I r and 8. M. Chr 
weapons system CORG gned to Radio Corporatior 
working in harmon with 
Continental Army Command 
plans for the Jong future If ! transmitter 
you can qualify, your future 
with CORG can be a bright 


TECHNICAL 
OPERATIONS, Inc. 


Dr. F.C. BROOKS, I 
CORG, Fort Monroe, Virginia 
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Protect Plant Personnel Against Radioactivity 


AUTOMATICALLY 
MEASURES AND RECORDS 


AIRBORNE RADIATION 


on Continuous Chart 


THE NEW NMC 
MOVING FILTER 


AIR MONITOR 


Model AM-3 


%, 


MEETS ALL LEGAL REQUIREMENTS 
FOR PROTECTION OF PERSONNEL 


A mobile, self-contained unit for use 


wherever radioactive materials are 
handled. Provides permanent record of 
radiation levels on continuous chart. De 
tects high-energy beta and gamma 
Operates automatically for 7 to 10 
days unattended. Automatic warning 
system. No reported failures of NMC 
air monitors in over | million hours of 
field operation 


Price: $3,950.00, F.0.B., Indianapolis 


FREE CATALOG 
Catal 8 NMC’'s 
ncluding 
unted and sta 
ut 


t 


Write for 
py telephone 


Nuclear Measurements Corp. 
+ INDIANAPOLIS 18, INDIANA ~ Prone. Wietery 62415 


Manufacturer of the World's Finest Radiation Detection Instruments 


2460 W. ARLINGTON AVE 





LELAB GEIGER-MUELLER TYPE COUNTER TUBES 
Metal-Walled — Resist Shock 


Except for a glass bead insulator, Lelab counter tubes are constructed entirely 
of metal. The metal cylinder is used both as the envelope and cathode of the 
tube—-providing it with strength, resistance to shock and simplicity of design 

The restriction of all component parts within the diameter of the tube 
permits the close stacking of many tubes within a confined Fach 
counter is custom-built, filled and tested in and 
reproducible results 


LELAB PROBE COUNTER TUBE FOR NEUROSURGERY 


(Robinson-Selverstone Type) 


space 


order to insure stability 


Made especially for neurological surgery and other purposes réquiring e 
miniature probe tube. The small needle-like probe provides an ideal way 
of measuring radioactivity in vivo and for probing small areas with 
strong field intensity 


W rite Dept. A for complete information 


H. W. LEIGHTON LABORATORIES, 26 Herman St., Glen Ridge, N. J. 


relatively 


\ 
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WHY NOT TRY TURRETS? NEWSMAKERS 


Walter A. Hamilton, a member of tl 
ie gy since 1947, has joined. th 


SOCKET TURRETS 


. Simplify wiring, cut down assem 
bly time and make up into compact, 


Sturdy structures...Eliminate use 


less lead length and thus improve 


performance... Save design time 


for engineers, Also available 
military version. 
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Glass wall counters in all sizes \ rn ib] ‘ 
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REGULATED 
POWER 
SUPPLY 
Model 810-5 











1000 to 2500 Volts 
D.C. at 5 Milliamperes 
Maximum 


This electronically regulated power supply 
voltage and iow 


accurate voltage adjustments 


ent. An ideal unit for applications requir 


HIGH VOLTAGE 








is designed to serve as a d 


ng greater than 


Especially useful f the operations of photo- multiplier 


tubes, Geiger-Muelle nters, and similar applications, pa 


rt 


devices is operated at exactly the some voltage 


No meter is required. Accurate voltage readings are made directly 


which s calibrated ft read | volt per scale division 








Model 810-0 


available s the Furst Model 
This mode adjusted 
te 3 tsoarsam am 

peres maximum. A other specifica 


tions are the same as Model 610-5 








MODEL IFICATIONS 
REGULATION 
1% per volt change e 


than .1| voll with we 


Output voltage 


sriatic { 
) to 5 Milllamperes 

RIPPLE 
STABILITY AND DRIFT, Output varies less than 


volt change ‘ ne voltage ond les 


less than 5 M olfts fm. 


urs and less than 0.03% per hour 


Either positive or stive terminal may be @ jed by a front panel 


switch 


—He 


3330 w 


A copy of this quick-read 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the “WHY and HOW 
booklet.”’ 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 


FURST 


tooth 416, IL.R.I Sho 


ELECTRONICS, Inc, 


lawrence Ave., Chicago 25 IMinois 








ELECTRONICS ABSTRACTS 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include al! employment opportunities—executive, management, technica selling, office, skilled, manval 


Positions Vacant Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


NATIONAL Ort ATED RATES— UNDISPLAYED 
0) 4 limes. To figure advance 


The advertising rate is $15.00 per inch for all advertising $1 per line, minimum 


f appearing on other than a contract basis. Contract payment count 5 average words as a line. 
\ r t quoted o s 
. / rates Gq @ request Box Numbers—counts as | line 
henaste 


An advertising inch is measured {” vertically Discount of 10% if full payment is made in advance 


+ —s 
i / 
\/ columnm—3 columns--3) inches to a page or #4 consecutive insertions 

u to Agency Commission Ne j to Agency Comm n 


Send NEW ADS to NUCLEONICS, 330 W. 42nd St., N. Y. 36, N. Y. for April issue closing March 15th 














ELECTRONIC ENGINEERS 


H @] N p bf W E L L Junior and Senior Levels 
“FIRST IN CONTROLS” NUCLEAR ENGINEERS The Victoreen Instrument Compan 


' ELECTRONIC ENGINEERS 
has an excellent opportunit ELECTRO-MECHANICAI 
able for a PROJECI 5 . DESIGN ENGINEERS 
design, analog studies, sa lo do preliminary analy- NUCLEAR PHYSICISTS 


involving 


t vet atic ) 
assistance and it : { projects involving nuclear 
Juct 


design and develop- 


of m development and pri 
SIS, 
REACTOR CONTROL t | lj to ti , Bert M Pollock 
men eaaing to iC Tex ates Engrness 
ee ; a THE VICTOREEN INSTRUMENT COMPANY 
yplicant shouls rT t ex 5 
by ; rnd veneration ol high per- 5806 Hough Avenue, Cleveland 3, Ohio 


perienced in React: tech 








a minimum of 5 yea ‘ ‘ 
position requires a good ‘ ‘ formance nuclear powe! NUCLEAR POWER ENGINEER 
initiate and direct the design, testing and 
tomer liaison ass ated with valve and 
‘ 0 effec ‘ at " ng developments f ulomic po r d 
1. Radiation ff . plants. ther j : v Advar oment pees 


@ 
2. Design of critic er ‘ ' ellent th mpany highly regarded 
du ] cat work 


edge of 


4. Coolant loops re $s ar nh power and 
f ss ficlds Salary pen, replies confidential 

This position § offe “ " Write or contact Personnel Director 

in the most challenge phase « Edward Vaives, inc Sub. of Rockwell Mfg 

dynamic industry e company offs Ww ! { : ’ Ce., East Chicago, indiana 

a liberal company paid bene rOK rite O 

and will pay intervie ’ elocat 

expenses A. E. McLean SOLID STATE PHYSICIST 


Send a complete resume 
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tion experience and high temperature 





as well as a statement ; 
s = nusual 


and salary requirement 


ENGINEERING EMPLOYMENT NUCLEAR POWER DEPARTMENT 


HONEYWELL Studebaker-Packard ( orporation 


BROWN INSTRUMENTS DIV. 1580 East Grand Boulevard 
Wayne & Windrim Aves Detroit 32. Michigan 
Phila. 44, Pa 























POSITION VACANT 


f Physicist-To supervis workir 


\ th sealed radio isotopes. ¢ l ion, filtering 


hieldir & design of Beta j } Neutri Academic Positi« ‘ ent opportunity 
Manufacturers of A i y dustrial ) ' nter r nucleor eng 


REACTOR ENGINEERS AND res ment and control syst Vic President to horge - 2m n this i ¥e 


chnical Director will be t r York for ox ) j adua chem 


SCIENTISTS ARE NEEDED erviews, during the IRE mosting March 19 


eake Ave Columbus 











@ with 0-5 years of experience, and 
NUCLEAR ENGINEER QUICK SOLUTION TO 


@ who are interested in helping to 
P n Oak Ridge MAN POWER PROBLEMS 


} 2) With one year’s experience 
) w compar 
build a ne ony School of Reactor Technology or equivalent 
through the I MPLO’ MENT OPPORTI 
of NITIES Section « pul ation. The 


to perform nuclear calculations to dete 
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the services of men on enginecring, techn 
cal and executive leve 


mine critical mass, size and composition 
reactors To plan, perform and analyze 
We . . > sent i i . critical experimentation To provide nuclea 
Please write for further details cei ter eter dveaies 
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tior offers 
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gineering 1 ts readership is confined te 
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yment personne! 
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EMPLOYMENT OPPORTUNITIES 
+ 


ENGINEERS |JOIN IN THE DEVELOPMENT 
F NUCLEAR POWERED rll 


This is a great endeavor —to adapt nuclear power to aircraft propulsion, When 








final success is achieved, it will change the face of aviation 


Practic ally every phase of physic al science and engineering know ledge has 
been drawn upon to assemble the group of expert professional men working on 
this project with General Electric (the company engaged in more areas of 


atomic development than any other. ) 


...and 


Important advances have been made. Activities continue to expand More R&D 


men are needed. Engineers and scientists with alert, vigorous minds, equipped 


win a with vision, skill and determination’ of the first order. 


If you are qualified to contribute to the solution of problems involved in develop 


ing nuclear power plants suitable for aircraft, the new openings at GE offer you 


strategic significant opportunities for professional advancement. 


POSITIONS OPEN AT THE FOLLOWING LOCATIONS: 
place Cincinnati, Ohio « idaho Falls, idaho 


: IN ENGINEERING: : ALSO IN: 
Lit a new : Structural « Reactor + Reactor ; ferodynamics + Physics « 
: Design + Nuclear « Nuclear : Thermodynamics « Physical 


Power Plant « Electrical « > Chemistry + Metallurgy 


industry Mechanical + Electronic « * Mathematics 


Chemical « Ceramic 


of major Your personal progress will be promoted in every way at (,] Through 


company sponsored courses, through contact with acknowledged leaders in 


atom developme nt. Through grants for graduate study leading to advanced 


significance degrees. And through a firm promotion-from-within policy. 


Address reply to location you prefer. 


©)} 


AIRCRAFT NUCLEAR PROPULSION DEPT. 


GENERAL 





a 
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EMPLOYMENT OPPORTUNITIES 


NUCLEAR 
SYSTEM 
ENGINEERS 


Biectricai Boat Divisior 
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submarines Nout 

soon have under const 
more advanced nucle 
Blectric Boot now b 
fied men wh w d tik 
helping to desigr 


other projects os we 


These ore permanent 5 

a BS degree (an MS is preferable 
reactor operating experience 
include analysis and engines 


tion on water react 


Please write complete det 
salary requirements to Pete 


inquiries in confidern e 





Electric Bout Division 


GENERAL DYNAMICS CORP. 
GROTON, CONNECTICUT 


near New London on the Conr Wt shore 





Electronic Engineer 
industrial measureme 

Get in on the ground fi 
ing firm needs a few 
President & Technica 
York for interviews durir 
March 19 thru 

Corp., 1205 Chesape 
Ohio 








Physicists ... 


with a thorough knowledge of 
FUNDAMENTAL METHOD 
AND PRINCIPLES ire wanted 
for RESEARCH 
NUCLEAR IN 
TION SYSTEMS 


pertinent to 
TRUMENTA 


Prior 
(while advantageou not actually 


specialization n field 


necessary pr ded you ar 
LEARN 
CREATI 


anxious and able 
REFLECT 
ANALYZE CRITICIZI 
DESIGN EXPERIMEN'I 
INTERPRET REPOR'I 
DISC SS ving due re ird 


economic factor 


Salary offers will 
with education and expe 


Please write in 





VaACETIAa 


HIGH STREET, BOSTON 10, MASS 





el 


Se PP a PRA I A O48 a A eee 


el 





<——ser 
~« 
ven 


BS P| 


MPS SS 


+ 


re 


~ = 


CO ee he PY AEP 


...or Your 


Regular Product 


‘ 
5 
| 
| 


I f Your 
Government 


Contract .... 


, 


Requires 


MANUALS 


@ OPERATION 

@ SERVICE 

@ OVERHAUL 

@ PARTS CATALOG 
@ TRAINING 


Whether you need one or 
a set of manuals written 
and illustrated precisely 
to meet Government spec- 
Nateretitelat Melam oat taal ta 
your products are such 
that instructions on 

their proper installation, 
operation, and service 
must be provided 
Technical Writing Service 
can do the job for you 








efficiently 

effectively 

economically 

Technical knowledge.and 
ea litatm ) sttmets Mist. 
keynotes of our service 


Write or Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Company, Inc. ; 
330 West 42nd Street y 
New York 36, New York 


Tel: LOngacre 4-3000 
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FOR OPERATING 
TEMPERATURES 
—300 to 2000°F 


SURFACE with 
STANDARD T/C Head 


@ Extremely accurate since junction con 


be welded to surface 





DESIGNING 


IMMERSION WITH LEAD WIRE ADAPTOR 


® Fast time response 

® Install in any pipeline without a thermo 
well by simply drilling and tapping 

© Pressure and vacuum tight 

® Variable immersion depth—-easily replaced 





* SWAGED 
wite i \ 
le fron 4 LEAD WIRE with 
soc QUICK DISCONNECT 


ge Dia veo ¢ 
S/ie 
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STREETER-AMET COMPANY 
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ATOMIC'S differential pulse height 


analyzers 


20 CHANNEL 


differential pulse height analyzer 


Vian inits in-use in leading university and atomic energy 


boratort over last lew vear- with outstanding ye rlormianees 


TA oe tt tk 


0 EEE 


Sipulitaneots pulse hhe ight measurement. reduce «npre ratinig titi 


ol expensive eeqUlnppanne ni used lo produce data 

sve man hours ol «killed screntilye \*" rsonnel 

Rapid taking of isotope spectrum data eliminates decay 
rreection 


detailed professionally prepared instruction 


100) pages) furnished with each instrument 


MODEL 520 


SINGLE CHANNEL 


differential pulse height analyzer 


e Hundreds of these units in use over the last 5 vears have estab 
lished the Model SIO Analyzer as the standard in radioimotope 
laboratories 

e Used for studies of energy distribution of nuclear particles 


MODEL 510 Permit. ~cparate counting of Isotopes mb ommpeature Reduce 
background count to permit counting of low concentration of 


low em rey Dmcnlanpne - 


—_—_—— e Furnished with final instruction book 
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